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The Croonian Lecture. On the Structure and Uses of the Membrana 
Tympani of the Ear. By Everard Home, Esq. F,R.S. Read Nov. 7, 
1799. iPhiL Trans. 1800, p. L] 

The part of the ear which was the subject of the present lecture, 
has always been considered as a common membrane, which, being 
stretched^or relaxed by means of muscles belonging to the malleus, 
became htted in its various degrees of tension to convey the immense 
variety of external sounds to the internal organ. 

Though this description have been gener^y adopted, yet it will 
appear upon further inquiry that, owing no doubt in a great measure 
to the extreme minuteness of the part, thp structure and some of the 
properties of this membrane hod not as yet been properly investigated. 
And the discovery here announced is brought with the greater 

propriety on this occasion, as it afFords a nev^pfctance of tie aj^U- 
cation of muscular action, which may ultimatdf account for oeifon 
phienomena in the sense of hearing in a more satisfactory manner 
than has hitherto been proposed. 

This discovery we owe In some measure to the oj^rtunity Mr, 
Home had to dissect the ear of an elephant, where the parts are so 
much larger even than they ought to be in proportion to the size of 
the animm, that the structure of this membrane, which is usually de- 
nominated the Drum of the Ear, becomes obvious even to the naked 
eye. On close examination it was found, tihot instead of being an 
umferm coat or skin, a great number of muscular fbres, which seem 
incotpmrated in it, pass along its te^re in a. radiated manner from 
the ma which sunrounds it, towards the handle of the maUetis, with 
which the central part of the membrane is tonfy connected. 

Having thus been put upon the scent, the membrane in the human 
ear was carefully separated from its contiguous parts, and being 
viewed in a microscope, magnifying 23 times, exhibited the same 
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texture, the muscular fibres appearing similar throughout the whole 
surface ; without any central tendons as in the diaphragm, and chicfiy 
forming the internal layer, on which side they appeared most con- 
spicuous. 

Tlie blood- vessels of this membrane, the number of which is pro- 
portionate to its action, resemble in a great measure those of the 
iris, and are nearly as numerous. They anastomose with one another 
in a Similar mann^, and their general dissection is from the circum- 
ference of the jpembranc to^ie handle of the malleus. From nwu* 
^tlus l^flle a small trunk sends off branches in a mdiated manner, 
w^ch likewise anastomose with those that have an opposite course. 
IJhis coijpespondence in the number and distribution of blood-vessels, 
between the membrana tympani and the iris, is given os a proof of 
that membrane l)cing endowed witli muscular action ; and indeed the 
author henceforth speaks without hesitation of a radiated muscle 
distinct from the membrane. Having examined the structure of this 
muscle in various animals, Mr. Home found the application of a 
principle laid Bown in a farmer lecture, namely, that while the orga- 
nization necessary for muscular contraction may in some measure 
exist in on apparent membrane, yet wherever muscular action is to 
overcome a resistance, a fascicidated structtire becomes al>salutely 
necessary, llxus in birds, where from the smallness of the organ 
the resistance is very trifling, tlds membrane is of a simple structure, 
like the coat of the hydatid ; whereas in the elephant the fibres form- 
in^asoiculi are very distinct and obvious. 

lids muscular structure in the membrana tympani serves to ex- 
plain various phssnomena in hearing, which were not hitherto clearly 
understood. It is observed that t^ sounds produced by }>erouaaion 
on an extended membrane like the drum and tambourine, cannot but 
be imperfect ; since, the tension being from side to side, the instru- 
ment may be oonsi^red as consisting of a number of parallel strings 
varying in their le ngths like the parcel chords of a circle, and bear- 
ing consequently uMpboical proportion to each other. Such ahio 
muit have been the Mperfbctioii of the membrana tympani, according 
to the received opinion its structure : but after the present disoo- 
very it will a^^pear obvious that the radiated muscle poceeding from 
the circumfermee of the circle to a common centre, produces a system 
of strings all equal in lengto, and uniformly varying inmusioRl effeot, 
oeoordizig to their tension* 

In order to illustrate the maimer in which this radiated muscle 
adopts the memtoma tympani to different sounds, the author finds 
it necessary to enumerate the more important parts of the oraim, 
and to pmnt out the use commonly assigned to each of them. ^ - 
, Without entering into this detail, we can here only observe that, 
availing himself of the present discovery, he compares the tensor and 
radiated musdes of the membrana tympani to amonodusrd, of whidi 
6ie membrane is the string, the tensor muscle the screw ^ving the 
necessary tension to moke the staring perform tt» proper scale of vibra- 
tions, and toe radiated muscle acting upon toe membrane like the 
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mpyeable bridge of the monochord* adjusting it to the vibrations re- 
quired to be produced, Tims the combined effects of the action of 
these muscles give the perceptions of grave and acute tones ; and in 
proportion as their original conformation is more or less 2>6rfect, so 
'will their action be, and consequently the 2>ercei:>tion8 of sound which 
they communicate. 

lliis mode by wliich the membrana tyropani is capable of being 
adjusted to certtun tones, or rather mq^ical keysj^ will it is thought 
fully account for the difference between a musicqi|^ ear, and one 
wliich is too imiierfcct to discriminate different notes with arty ffegrerf* 
of nicety, lliis delicacy of the ear, os it is found to de^i^d on mus- 
cular action, may therefore be in some measure acquired, and is 
likewise liable to be im])aired by illness or other accidental causes, 
of which some striking instances are here related. 

In endeavouring to explain the uses of the more internal parts of 
the ear, considerable advantage, it is tliought, may In* derived from 
classing them in two divisions, namely, those which are formed for 
the purpose of receiving imjtressions conveyed through the medium 
of li(]ui(ls or of »oli<l substances ; and those adaj)ted U> receive im- 
pressions mode by Uie imi>ul 8 eB of an elastic fluid such as common 
air* TJie former ore the ears of fish, wliich are found to have fewer 
ports than those of birds, quadrupeds and man ; but in the latter we 
find that the organ is suscejitible of impressions by both vehicles, l^us 
men can hear Sie ticking of a 'U’^atch by ojiplying it to the foreliead, 
and shutting the ears : the sound in this instance being evidently 
oonducted trough the hones of the skull, it appears manifest that 
only tlie interior parts of the ear, namely, the vestibulum and semi- 
circular canals, co-o{)erato to produce this sensation ; and riiese in 
frtet ore tile principal parts of that organ in fish. 

In birds ttie membrana tympani has no tensor muscle to vary its 
adjustment, and hence their scale of soimds cannot descend so low as 
in the human ear. llie cochlea, wliich hai^ hitherto been considered 
as the part of the organ by which sounds isie modulated, is also 
wanting in birds, whicli, however, are known to have a singular nicety 
in discrimiuatiag inarticulate sounds ; and hence, as well as on account 
of its being filled with water instead of air, which renders it less ca- 
pable of modifying sounds, it is manifest that this is not the real use 
for which Ihe cochlea is destined. What is its precise use, as well 
as of the semicircular canals, remains yet to be investigated. 

Lastly, it is observed that in the elephant there is no bony septum 
aeiMratii^ the cells of the skoU belonging to one ear from those 
wwh open into the other, but a free communication exists between 
; from tins, the enlarged pmpoitions of the organ and some odier 
eircumstances liere mentioned, itw inferred that the sei^ of hearing 
must be quicker in this than in any other animal. And in fru 3 t some 
curious instances arc mentioned which seem fully to confirm this as- 
serrion. 
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On the Method of determining , from ike real Probahilitiee of Life » the 
Values of Contingent Reversions in which three Lives are involved in 
the Survivorship. By William Morgan, Esq. F.R.S. Read Dec. 12, 
1799. IPkil. Trans. 1800, p. 22.] 

Mr. Morgan having already communicated to the Society the so- 
lutions of ecventeen Afferent problems in the doctrine of contingent 
reversions depending u|>on three lives, has been induced, from a wish 
to complete tlie subject, to investigate in the present paper seven 
^paore problems in which the same number of lives are concerned in 
the survivorship. These, he tells us, include, os far as he can perceive, 
all the remaining cases involving tliose complicated contingencies. 

In examining the investigation of tliese problems, it appears that 
the determination of the reversion in some of them depentls in each 
year on the happening of twelve or thirteen different events. These 
numerous contingencies being all expressed by separate fractions 
(each of which is resolved into two or more different series) renders 
^e operations exceedingly intricate and laborious. From an appre- 
hension, it seems, of becoming tedious and diffusive in his demonstra- 
tions, the author has in general contented himself with merely giving 
the fractions denoting the contingencies on wliich the reversion de- 
pexuis, without sp reifying in words at lengtli the nature of those con- 
tingencies. He has, however, ip these as in all the other problems 
he has investigated, given different demonstrations, both by solving 
each independent of any other problem, and by deriving the solution 
from those of two or more problems, which had been akoady investi- 
gated; so that from the exact agreement in the results, proofr are de- 
duced of the perfect accuracy of the demonstration, not only of the 
problem investigated, but also of those which are applied to the solu- 
tion. 

In ell these problems, a contingency is involved, which having never 
been accurately determined, liad hitherto rendered even an approxi- 
mation to the solution of them imjpossible. This conting^cy is that 
of CSC life*s failing after another in a given time. Ihis appears to 
have been ascertaoned with sufricient accuracy to enable the author 
to surmount a difficulty in the solution of these problems, which he 
owns he had once considered as insuperable. 

Having thus accomplished the investigation of every case in which 
he conceives it possible that the contingency may be varied between 
these lives, he conceives that he has now es^usted the subject ; and 
condudes his paper with observing, that those cases in which four 
lives are involved in the survivorship ore not only too numerous tmd 
oomi^cated to admit of solution, but that they occur so sddM' in 
prsotice as to render the labour of such solution (if it were prscticable) 
Mh useless and uxmecessary. 
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Abstract af a of the Barometer, Thermometer, and Rain, at 

Lyndon, in Rutland, /or the year 1798. By Thomas Barker, E$q. 
Read Dec. 12, 1799. [PhiL Trane. 1800, p. 46.] 

On the Power of penetratina into Space by Telescopee ; with a compa- 
rative Determination of the Extent of that Power in natural Vision, 
and in Telescopes of various Sizes and Constructions ; illustrated by 
select Observations. By WUliam Herschel, LL.D. F.R.S. Head 
Nov. 21, 1799. [Phil. Trans. 1800, p. 49.] ^ 

It has long been observed that the povrer of distinguishing objects 
at great distances depends not only on the magnifying power applied 
to the telescope through which they are viewed, but also on the quan* 
tity of light emitted by the object, and collected and conveyed to the 
eye by means of the instrument, llie superiority of telescopes with 
large apertures must hence appear obvious ; and we have long wit- 
nessed the essential improvements made in this respect by Dr. Hers- 
chel, which have enabled him to extend his view into the firmament 
to distances, the bare mention of which is sufficient to astonish a mind 
unaccustomed to investigations of this nature. That it is principally 
the increased quantity of light that enables us to view luminous ob- 
jects at great distances will appear manifest if we reflect that, since 
the density of light decreases in the ratio of tlxe squares of the di** 
stances of the objects emitting tlie light, it follows thoX an object may 
be removed to distances at which its light will be so rarefied as to 
produce no longer any sensation upon the optic nerve : that if an 
optical instrument be used with an object-glass of a larger diameter 
than the pupil of the eye, the quantity of light coUected by this means 
in the eye. will be greater in proportion to the greater extent of the 
object-glass compared with that of the pupil : and that hence the 
most distant star that can be seen with the naked eye, if it be viewed 
through a tube u-ith an object-glass of twice the diameter of the pupil," 
it will without any magnifying power be visible at a distance four times 
greater than that at which the naked eye ceased to perceive it. Dr. 
Herschel many years ago adverted to this circumstance, when in his 
paper on the Construction of the Heavens, he introduced what he then 
figuratively called his sounding line, to which he now substitutes the 
appellation of the power of penetreUing into space. And in the present 
paper he fully investigates a comparative determination of the extent 
of that power in natural vision, and in telescopes of various sixes and 
constructions; all which he illustrates by a number of select and cu- 
rious observations. 

In the first part of the paper he establishes the difference between 
magnifying and penetrating powers ; he rejects some vague terms in 
common acceptation, to which he substitutes algebraic symbols and 
such accurate definirions as enable him to proceed upon solid ^und. 
And after distinguishing between self-luminous objects and those 
which shine by a reflected light, and likewise noticing those whose 
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brightness is the effect (ff a considerable depth of luminous matter, he 
shows that these differences noways affect the present inquiry ; since 
in all these several bodies, it is tlie quantity of light emitted by their 
surfaces which becomes the object of our perception. As the same 
body, however, may be differently luminous in different parts of its 
stur^e, he exhibits a formula by which the aggregate brightness of a 
body may be estimated. And he closes this part with on examination 
of the oinnion maintained by Lambert iu his ISysteme du Alonde, 
where he says that an object is equally bright at all distances, and 
that the sun at the distance of Saturn, or still further from us, would 
'be as bright as it is in its present situation, lliis assertion taken in 
the general sense in which it is here expressed, he proves to be a pal- 
pable contradiction ; and only admits it in as for as the celebrated 
autlior may mean the intringic brightness of a body, which applies to 
its surface diminished by distance, and not the absolute brightness of 
the whole. 

In the next section the author endeavours to ascertain the general 
extent of vision with the naked eye. As to tliose bodies which shine 
with a reflected light, he asserts that none have yet been seen more 
distant than the Georgian planet : admitting this as the maximum, it 
must after all excite our admiration that borrowed light should be 
perceptible to our naked eye at the distance of no less than eighteen 
hundred millions of miles ; especially if we cemsider that the light of 
the sun on tliat planet is alnive times less intense than it is on 
our earth, and that juobably two thirds of that diminished light is 
absorbed by the planet. 

The range of natural vision, with resjiect to self-luminous olijeets, 
is incomjiarably more extended. Passing over the interitnediate steps 
by which our author arrives at his conclusions, we slioll simply men- 
tion his inference that no single star above nine or at most ten times 
more distant than Sirius can possibly be perceived by the naked eye; 
Emitting, however, that on accumulation of stars wdl be percejitible 
at H far greater distance. 

From the power of penetrating into space by naked vision, our 
author proceeds to that of telescopes. Here he first calculates, by a 
method recommended by Mr. Bou^er, the quantity of light abeoribed 
and dissipated by the reflection of the mirror, and refriwtion of the 
eye-glasses ; and he finds that a common Newtonian with three 
lenses loses about *,*o^ths of the whole it receives, and that in ate- 
lescope of his own construction with two lenses this loss amounts to 
somewhat less than Aths. The Doctor now enters into a full investi- 
gation of the penetrating power of his several telescopes tinder all the 
various circumstances he could devise, and illustrates the whole ^ a 
great number of observations, which serve to confirm the inferences 
deduced by him. Here we learn that the penetrating power of his 
30-feet reflector, applied to a single star, may extend as far as 
times the distance of Sirius, and also that his large telescope, with a 
penetmting power of 192, will show a single star of the I343nd 
magnitude. 
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In the n€xt sections be shows that the penetrating and magnifying 
powers, so far from assisting each other, will ofUm prove reciprocally 
detrimental, which he thinks may he ex]>lained by admitting that 
while tlie light collected is employed in magnifying an object, it can- 
not be exerted in giving penetrating power, to which i)erhaps ought 
to be added the dcthmental effect of the magnifying jwwer on tlie 
heterogeneous ingredients floating in the atmos].>here. Whatever be 
the cause, the fact is proved by various observations. 

Lastly, he sliows that as we must not limit our vision within the 
sphere of the single stars, we must call the united lustre of the sidereal 
system to our aid in stretching forward into space. SupjKwing one. 
of these clusters of 5000 stars to be atone of those immense distances 
to which only a 40-feet reflector can reach, he calculates that this 
distance will exceed at least 300,000 times that of the most remote 
fixed star visible to the naked eye. He concludes wltli a rough cal- 
culation how much time it would take to sweep the heavens with a 
penetrating power of such an immense extent ; and finds that in this 
climate, witli his 40-feet reflector, with a magnifying power of 1000, 
this operation for the whole sphere would take no less than 811 
years. 

A second Appendix to the improved Solution of o Problem in physical 
Astronomy t inserted in the Philosophical Transactions for the Year 
1798, containing some further Remar ks^ and improved Formula for 
computing the A and B ; by 'which the arithmetical Work 

is considerably shortened and faciHtated. By the Rev, John Hellins, 
B,D,F,R,S. and Vicar q/Totter’s Pury in Noithamptunshire. Rood 
Dec. 12. 1799. [PhiL Trans. 1800. p. 86.] 

This paper relates to an improved solution of a problem by wluoh 
swiftly converging series are obtained, which are useful in computing 
the mutual perturbations of the planets ; and contains some frrther 
remarks and improved formuliefor computing the coefiidents, by which 
the arithmeticaJi work is considerably shortened and ftufilits^ed. 

Account of a Peculiarity in the Distribution of the Arteries sent to the 
Limbs of slow-moving Animals ,• together with sbme other similar 
Facts. In a Letter from Mr. Anthony Carlisle, Surgeon^ to John 
Symmons, Esq. F.R.B. Read Jan. 9, 1800. {Phil. Trans. 1800, 
p. 98.] 

This peculiarity was flrst observed in the axillary arteries and in 
the iliacs of the Lemur tardigradus. which at their entrance into the 
upper and lower limbs wore found to be suddenly divided into a con- 
number of equali*^ which occasionally aimsto- 

xnosed with each other, and were regularly distributed on the mus- 
cles ; whilst th^ arteriee piroceeding to the other parts of the body di^ 
vided m the usual arborescent form. 

Upon prosecuting this inquiry, it was found timt the Bradypus 
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tndactyluB, and in measure also the didactylus, has a similar 
distribution of these arteries. 

This peculiar disposition of the arteries in the limbs of these slow- 
moving quadrupeds, it is thought cannot but retard the velocity of 
the blood passing into the muscles of the limbs. Whence the well 
known sluggishness of the animals, to whom this configuration seems 
as yet pecuHar, will perhaps be ultimately accounted for. Something 
simihir has been observed in the carotid artery of the lion, which 
it is thought may be subservient to the long continued exertion of the 
muscles of bis jaws, in holding a powerful animal for a length of time; 

> and lastly, it is conjectured that the ruminating animals have a some- 
what sinular aplexus of arteries in the neck, which operates in retard- 
ing the velocity of the Hrnds in those parts. 

Outlines of Experiments and Inquiries respecting Sound and Light. 

By Thomas Young, M.D. F.R.S, In a letter to Edward Whitaker 

Gray,Af,Z). Sec.R.S. Head Jan. 16, 1600. [Phil. Trans, 1800, 

p, 106.] 

We are here prerented witli a numerous set of experiments and 
observations, which the author does not deliver as a series calculated 
to elucidate any pardcular object, but rather as the results of the first 
steps of an mvesti£^tion ; which being of considerable magnitude, and 
not to be accomplished in a shqrt period of time, are here brought 
forward in a detached form, in order to preserve them from oblivion, 
should any unforeseen circumstances prevent his continuing the pur- 
suit. They axe classed under sixteen different heads^ of which the 
foUowinff are the titles, and some of the principal inductions. 

Of the Quantity of Air discharged through an Aperture , — This 
'/as deduced from the quantity of pressure of water, on a body of air 
rushing through a small aperture at the end of a tube. The result 
was, that the (quantity of air discharged by a given aperture is nearly 
in the subduplicate ratio of the pressure ; and that the ratio of the 
expenditures by different apertures, with the same pressure, lies be- 
tween the ratio of their dimeters, and that of their areas. 

2, the Direction and Velocity of a Stream of Air , — ^These were 
determined by the stream, produced by a known pressure, being made 
to impinge, in a perpendicular direction, amnst a white plate, on 
which a scale of equal parts was delineated, and which was thinly 
covered with a coloured liquid. The results were here inferred from 
the breadth of the surface of the plate laid bare by the stream, — The 
experiments being repeated at different distances between the mifioe 
and Ihe plate, the loii^tudinal form of the stream could be hence de- 
duced, their sections being bounded by curves, the nature of which 
CDdld be determined by deir ordinates and absousas. The nume- 
rous resulto obtained in this manner are entered in various tables, 
and likewise illustrated by figures, in which the longitudinal and nut 
the tonootsverse sections are exhibited to the eye. 

0/ Ocitiftr Evidence of the Nature of is produced by 
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a «tream of «ur driven through a pipe with a lateral aperturei tike a 
French ilute, where at the part where the etream iasues out of the 
orifice, ribrationa are msuaifeatiy perceived, which are rendered stUl 
more evident if the current be impregnated with amoke. 

4. Of the Velocity of Sound. — The velocity of any impression trans- 
mitted by the common air, being corrected by the experiments of 
various observers, is at an average here estimated at 1130 feet in 
a second of time. 

6. Of Sonorous Cuvitiee. — What is here said relates chiefiy to the 
refiection of sounds in rooms or galleries. This we find takes place 
as often in a second as double the breadth of the room or passage is 
contained in 1130 feet, that breadth determining the pitch of the 
musical note thereby produced. 

6 Of the Divergence of Sound. — Various observations are Here re- 
lated which militate against the received opinion that sound diverges 
equally in all directions, and that there is no substance impervious 
to sound. On this head, however, the author admits that a more 
ample investigation will be required than has hitherto been insti- 
tuted ; and he intimates that he shall engage in it as soon as his 
leisure will permit. 

7 . Of the Decay of Sound. — ^The two hypotheses. 1 st, that sound de- 
cays nearly in the simple ratio of the distances, and 2nd, that this di- 
minution is in the subdupUcate ratio, are here stated, and some falla- 
cies are mentioned, which will likewise render a further inquiry ne- 
cessary. 

8. O/* fAe Harmonic Sounds of Pipes. — The object of this section 
appears from a table exhibiting the results of a set of experiments, 
made with a view to ascertain the velocity with which organ-pipes 
of different lengths require to be supplied witii air, according to the 
various appropriate sounds which they produce. 

These were made on pipes of the same bore, and of different 
lengths, both stopped and open. The general result vraa, that a si- 
milar blast produced as nearly the same sound as the length of the 
pipe would permit, or at least that the exceptions, though very nu- 
merous, lie equally on each side of this conclusion. 

9. Of the Vibrations of different Elastic Fluids. — ^The difference of 
these vibrations has been received as being reciprocally in the sub- 
dtqilicate ratio of the density of the fluid. Hence in pure hydrogen 
gw they must be 3*6 times greater than in common air. And 
tins will explain why an instrument will often appear out of tune, 
when, in feet, the feult lies in the change of temperature of the at- 
mo^here ; and why the pitch of on organ will be found to differ ma- 
terif^y in summer and '^ter. 

; 10. Of the Analogy between L^ht and Sound. — ^While the autiior 
vindieates tlie Newtonian timory of light against the criticisms of 
Bvder, he fireely admits that it k liable to some objections, among 
he ehiefiy inrists upon the uniformity of the motion of light in 
the same medium, and me partial reflection from every refracting 
surfeee^ Having teasontd largely upon tins subject, he atoits the 
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probability of an analogy between the colours of a thin plate and 
the sounds of a aeriea of orgim>})i{)es ; and observes that the same 
colour reeuri whenever the thid^ess of the plate answers to the 
terms of an aritlimetical progression^ in the same manner as the same 
scmnd is produced by means of an uniform blast ^orn organ*}>ipes 
which are <Merent multiples of the same length. 

11. Of the Coalescence of Musical Sounds . — In this section Dr. 
Smith’s assertioii that the vibrations constituting different sounds are 
able to cross each other in all direoth^ns, without affecting the same 
individual particles of air by their joint forces, is minutely investi- 
j^ted and controverted. 

12. Of the Frequency of Vibrations constituting a given Note. 

18. Of the Vibrations of Chords. 

14. Of the Vibrations of Rods and Plates. 

Of the contents of these three sections no account will be here at- 
tempted, as they consist chiefly of experiments and demonstratioiis 
illustrated by diagrams. 

15. Of the Human Voice * — technical description is here gpven 
of the formation of sounds by the configuration and inflexions of the 
different parts of the vocal organ. And it is intimated that by a close 
attention to the harmonics entering into the constitution of various 
sounds, much more may be done in their analysis than could other** 
wise be expected. 

16. Of the Temperament of Musical Intervab . — ^Aitor pointing out 
some imperfections in most of those who have treated this subject 
before him, the author suggests his own method of dislxibuting the 
imperfection of the scale, so as to produce a modulation that sh^ be 
found tlie least defective. And here he observes, as upon an average 
of ail music ever composed some particular keys occur at least twice 
us often as others, there seems to be a very strong reason for making 
the harmony the most perfect in those keys which are the most fre- 
quently used ; since the aggregate siun of all the imperfections which 
occur in playing, must by this means be diminished the most pos^ 
sible, and the diversity of the character at the same time accurately 
preserved. 

Observations on the JEffects which take place from the Destruction of 

the Membrana Tympani of the Ear. By Mr. Astley Cooper. In a 

Letter to Everard Home, Esq. F.R.S,, by whom some Remarks 

are added. Read Feb. 6, 1800. [Phil. Trans. 1800, p. 161.] 

The case to which we owe the observations contained in this piq)«r« 
is that of a youth, who at the age of ten was attacked with on in-* 
flaSomation and suppuration in the left ear, winch continued die- 
dwging matter for several weeks; and who aito the space of about 
a twelvemonth had the same sym|^toms in his r^t ear, the discharge 
ialxith doses being thin and fetid, and conveying many small hones 
and partides of bones. On probing the ears when the youth was 
about twenty years of age, it was found that the membrana tympani 
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of the left ear was totally destroyed, and that but a small part of it 
remained in the right ear. So free was tlie passage through both the 
ears, tliat the patient, by closing his nostrils and contracting his 
cheeks, could with ease force the air from the mouth through the 
meatus auditorius ; and yet what is most remarkable, riie sense of 
hearing was by no means materially impaired by this imperfection ; 
especially in the left ear, where the whole of the membrane was dis- 
solved. 'Fhe organ even retained a nice musical discrimination. 

From tins, and another sinulor instance here described, it is in- 
ferred that the loss of the membrana tympaui, though it somewhat 
diminishes the power of hearing, does not absolutely destroy it ; and 
that probably where riiis membrane is wanting, its functions are 
supplied by the membranes of the fenestree ovalis and rotunda, which 
being placed over the water of the labyrinth, will, when agitated by 
tlie impressions of sound, convey their vibrations to that fluid, in a 
similar manner as is done by the membrana tympani in its healthy 
state, it is also intimated that the principal use of tliis membrane is 
probably to moderate the impressions of sound, and to proportion them 
to the powers and modiiict^ns of the organ. 

Mr. Home, by whom this paper was communicated, has been 
pleased to add some additional remarks on the mode of hearing in 
oases where the membrana tympani has been destroyed ; from which 
we collect that this membrane appears to him to be chiefly intended 
to give on extended surface capable of communicating to the small 
bones tlie impressions made upon it, which a membrane would be in- 
capable of doing unless it had a power of varying its tension to adapt 
it to different vibrations : and that this membrane being destroyed, 
there can be little doubt that the impressions of the vibrating air are 
jyroduoed on tlie stapes, from whence they are communicated to the 
cavity of the tympanum, and thence to the internal organ, lliese 
remarks are added in order to reconcile the present case witli the 
doctrine laid down by Mr. Home in his late paper on the organ of 
hearing. 

Ea^eriments and Obserimtions on the Light which is spontaneously 

emitted^ with some degree of Permanenev, from various Bodies, By 

Nathaniel Hulme, M,D, P,R,8, and A,8, Read Feb. 13, 1800. 

IPhil, Trans, 1800, p. 161.] 

The %ht which is the object of the present inquiry must be distin- 
guished not only from that which we derive from the sun, but also 
from the brightness exhibited by artificial phosphori, eketrfeity, me- 
teor8» and o^r lucid emanations. The principal bo^es which afibrd 
the li^t here treated of, are, 1) Borne vegetable and earthy sub- 
itahoesi such as rotten wood, and peat eartfi, 2) Marine 
some in a livmg state, vk. the Medusa pkosphorea, the Phoias, the 
Feaita^ pht^horea, and the Cancer fi^ens ; and most of the 
marine fishes soon after they are deprived of life. 3) Animal flesh 
in general^ some time after the extinction of life. And, 4) Among 
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hisectiB, the creeping glmo-worm, the fiying glow^mrm, the fire-fly » 
and the great lantem<^fty. 

Hie numerous experiments described in this paper were chiefly 
made on marine animals, particularly herrings and mackerel, which 
were exposed either in the air, or in water impregnated with different 
salts, and of diffterent temperatures, in a dork vault to which the 
Doctor assies the name of his laboratory. 

Hie results obtained in this investigation are described in nine 
sections, the summary contents of which are as follows ; 

1 . Hie quantity of light emitted by putrescent animal substances 
does not arise from the greater degree of putrefaction in such sub- 
stances, ns is commonly supiiosed ; but, on the contrary, they begin 
to shine some time before any apparent signs of putiWaction take 
place, and the greater the putrescence, the less is the quantity of light 
emitted. 

2. Light is a chemical element, or a constituent principle of some 
bodies, and particularly of marine fishes ; and it may be separated 
from them by a peculiar process, or be retained, and rendered per- 
manent for some time. Hie experiments from whence this inference 
is derived were made with pieces of herrings and mackerel, and with 
living ta<1polee immersed in solutions of Epsom salt, sea salt, Glaubcris 
salt, and in all which a quantity of light was manifestly imparted to 
the saline menstraum, which the latter under various circumstances 
retained for a considerable tim«. Hiese experiments seem also to 
evince, that light is not partially but wholly incorporated with every 
particle of the animal substance; that it is probably the first elemen- 
tary principle that escapes after the death of fishes ; and that as the 
putrescence was by no means promoted, but rather retarded by this 
emission of light, it is highly probable tiiat no offensive putrefaction 
ever takes place at sea afrer the death of such myriads of animds as 
must needs daily perish in the vast ocean, which hence continue long 
a wholesome food to the many kinds of fish that feed upon their 
congeneries. 

3. Some bodies or substances have a power of extinguishing spon- 
taneous light when it is applied to them. Hiese are water, both 
pure and imprecated with quicklime, carbonic acid gas, and hepatic 
gas, fermented liquom, ardent spirits, fixed and volatue alkalies, cer- 
tain neutral salts, vegetable infusions, pure honey, and the rust of 
iron, calamine, minium, and manciie«« dissolved in water. 

4. Other bodies or substances have a power of retaining sponta- 
neous light for some time when it is applied to them. Hiese sub- 
stances are most of the solutions mentioned in the second article, 
which, when impregnated with some of the lucific matter scraped 
from herrings and mackerel, retain the light for some days, especially 
if assisted with some agitation of the phial containing them. Hie 
ai^arances here exhibited arc described as being both beautiful and 
sUriprisiUj^, as they enable us to take Iwht from one substance and 
transfer it to another, so as to render the latter most brilliantly lu- 
minous ; or in other words to impregnate a liquid witli light. 
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5. When spontaneous light is extinguished by some bodies or sub- 
stances, it is not lost, but may be again revived in its former splen- 
dour, and that by the most simple means. 

These means ai*e in general the greater or less degrees of impreg- 
nation of the saline menstrua, which alternately extinguish and re- 
vive the light at the option of the operator. 

6. Spontaneous light is not accompanied with any degree of sen- 
sible heat, to bo discovered by a thermometer. 

7. Cold extinguishes spontaneous light, but not pennanently, as 
the substances mentioned in the tldrd article ; since here the light 
could be revived in its full splendour, by exposing the substance to 
a moderate degree of temperature. 

8. Tlie eighth section treats of the effects of heat on light when 
in a state of spontaneous union. We gather from the experiments 
here described, that in every substance there is a certain point of 
temperature at which it acquires its maximum of lustre ; that this 
varies considerably in various substances, — ^the fishes, rotten wood, 
and aqueous solutions, becoming dark at a temperature of between 
96® and 110®; while glow-worms retain their lustre until exposed 
to the degree of boiling water. Common water impregnated with 
light, when by mere time and rest, without any considerable change 
of temperature, it had become obscure, was soon rendered luminous 
when gradually warmed by small and successive additions of warm 
water ; but no sooner was boiling water added in any considerable 
quantity, than the luminous appearance vanished, and was altogether 
extinguished. 

It was here observed, that if heat be applied to the bottom of a 
tube filled with illuminated water which has been some time at rest, 
the light will descend in luminous streams from the top of the tube 
to the bottom, and be gradually extinguished. 

9. In the ninth and last section we find a set of experiments on 
the effects of spontaneous light when applied to the human body. 
As to the fiviny body, it was found that on touching the luminous 
matter of fishes, the light adhered copiously to the fingers and dif- 
ferent parts of the hands, remained very lucid for some time, but 
then gradually disappeared; whereas the some kind of matter being 
applied to pieces of wood, stone, and the like, of the same tempera- 
ture as the laboratory, continued luminous on these substances for 
many hours. It might hence be inferred that the Uving body ulti- 
mately absorbs the light j but other experiments seem to contradict 
this inference, it having been observed that a piece of shining wood 
being placed on the palm of the hand, and a glow-worm being 
breathed upon repeatedly, were both rendered more luminous, and 
this for a considerable time. 

As to the animal fluids ; the epuwamentum of the blood of healthy 
persons, and also of some labouring under inflammatory diseases, re- 
ceived indeed the light of a herring to a certain degree, but did not 
retain it loitg ; and when this coag^um had been kept for some time, 
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and allowed matlca of putreacence* the light seemed to be more 
quickly extinguished. In some instances the light was ejected in 
globules, like quicksilver when rubbed with any unctuous substance, 
and afterwards adhered to the sides of the vessel in the form of a 
lucid ring. The serum both of liealthy and diseased persons retained 
the luminous appearance somewliat longer than the crassamentum, 
and frequently recovered it wlien agitat^. Urine, both iresh and 
stale, and bile, showed little disposition to retain this light. Lastly, 
milk and cream, illuminated by mackerel light, acquired great bright- 
, ness, and retained it for upwards of twenty-four hours ; but when 
either of these turned sour, ttfcy contracted a very cxtinguisliing pro- 
perty, the light in some case vanishing almost instantaneously. 

Account of a Series of Ea^periments, undertaken with the xtierty of de- 
composing the Muriatic Acid. By Mr. William Henry. Commu- 
nicated hy the Right Hon. Sir Joseph Banks, Bart. P.R.S. Read 
Feb. 27, 1800. [Phil. Trans. 1800, p. 188.] 

In the introduc'ion to tlxis paper the author points out the great 
utility tliat would accrue to chemical science, were it possible to ar- 
rive at a complete analysis of certain acids, since the new, and in- 
deed every syst^^m of chemistry, will ever be incomplete and liable to 
subversion till the particular pgents here alluded to have been re- 
solved into their constituent principles. The obstacles, however, 
which impede the progress of this investigation, are much greater 
than may appear at first sight; and among these are particularly 
mention^ the difficulty of obtaining the acids completely separated 
from all other substances, which, by tlieir presence, will ever tend to 
introduce uncertainty into the results of the process ; it being ob- 
served that the attraction between compound particles at all times 
increases in proportion as we recede from the point of saturation, 
and that the smallest remnant is often sufficient to perplex all further 
analysis. The liquid state is thought to be totally unfit for the pur- 
pose of this inquiry ; and after some other strictures, it is shown that 
the state of the gas is the only one in which acids can become proper 
objects of analytical investigation. 

In the series of his experiments on the muriatic acid in the gaseous 
state, Mr. Henry employed the electric fluid as on agent much pre- 
ferable to artificial heat. "This mode of operating/’ he says, 
** enables us to confine accurately the gases submitt^ to experi- 
ment; the phaenomena that occur during the process may be di- 
atinctiiy obser\*ed, and the comparison of the pr^uots with riie ori- 
l^al gases may be instituted with great exactness.*' The action of 
the electric fluid itself, as a decomponent, is no doubt extremely 
powerful ; since it is capable of separating from each other the con- 
stituent parts of water, of the nitric and sulphuric acids, of the vege-^ 
tfdde aU^, of nitrous gas, and of several other bodies whose com- 
ponatdn are kikown to be strongly united. The experiments were 
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mode in straight ^lass tubes of various diameters* armed at the sealed 
end with a metolbc conductor, through which the shocks were intrO'* 
duced, the gas being at tlie other end confined by quicksilver. 

The experiments, eighteen in number* are arranged under two 
heads, the first of which relates to the effects of electricity on mu- 
riatic gns, either pure or with tlie admixture of common air and 
oxygenous gas ; and in the second are recorded the effects of elec^ 
trifying the muriatic acid gas with infiammable substances. 

The results of these experiments, which in the first set were ge- 
nerally a diminution, and in the second an expansion of the aerial 
fluid within certain limits, plainly e^ced that no decomposition 
whatever of the muriatic acid had ever been effected, the residue al- 
ways exhibiting the characters of hydrogenous or carbonic gases, 
whence it was reasonable to infer that with all the precautions that 
were used, the muriatic gas had never been perfectly freed from some 
admixture of water or other ingredient. 

The following general conclusions ore deduced from these results. 

1) Tlie muriatic acid gas, in tlie driest state in which it can be 
produced, still contains a portion of water. The most decisive of 
the experiments indicating a x>roportion of 1*4 grain of water to 100 
cubical inches of muriatic gas, long exposed to a sufficient quantity 
of muriatic lime. 

2) When electrical shocks are passed through this gas, the watery 
portion is decomposed ; the hydrogen of the water wliich unites witli 
the electric matter, constituting hydrogenotis gas ; and the oxygen 
which combines with the muriatic acid which at the same time acts 
on the quicksilver, composing muriate of mercury. 

3) The electric fluid serves as an intermediate agent in ccunbining 
oxygen with muriatic acid ; while the really acid portion of the mu- 
riatic gas does not sustain any decomposition by the action of elec- 
tricity. 

4) When electric shocks are passed through a mixture of carl>o- 
nated hydrogen and muriatic acid gases, the water held in solution 
by these gases is decomposed by the cariwn of the compound inflam- 
mable gas, and carbonic acid and hydrogenous gases are the result. 

5) When all the water of the two gases has been decomposed, no 
eflect ensues from continuing the electrization. 

6) AM lastly, since carbon, though placed under the most fa- 
vourable circumstances for being separated from the muriatic €icid, 
and combining with its oxy^n, evinces no such tendency, it may be 
inferred, that if the muriatic acid be an oxygenated sulMtance, its 
radical has a stronger affinity to oxygen than is possessed by char- 
coal, 

Aithou^ this investigation have proved unsucoessM os to the par- 
ticular object for which it was instituted, tiie author however thinks 
the communication of it cannot but be productive of some utility ; 
ainoe* besides some material facts it has brought to hg^, it may pre- 
vent otiiers from engaging in most laborious processes of a similar 
nature, being thus cautioned against the fliliacy of their results. All 
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hope, ho apprehends, must be relinquished of ever effecting tlic de- 
compositioii of the muriatic acid in the way of simple elective attrac*- 
ticm ; its basU being probably some unknown body, which nothing 
but the application of complicated afEnities will perhaps ever enable 
us to diaciWnate. 

0« double Images caused hg atmospherical Refraction. By WiUium 

Hyde Wollaston, M.D. F.R.S. Head March 6, 1800, [PAf7. 

Trans. 1800, p. 239,] 

The remarkable instances of double and triple images of the same 
object produced by aerial remetion near the horizon, lately commu- 
nicated to the Society by Mr. Huddart, Prof. Vince, and Mr. Dalby, 
have given liae to the present paper, in which the author attempts to 
exphJn these pheenomena on theoretical principles, and to illustrate 
his conclusions by artificial experiments. 

Admitting the inference given by Professor Vince, that these ap- 
pearances arise hrom certain unusual variations of increasing density 
in the lower strat^i of the atmosphere, our author undertakes, let, to 
investigate the successive variations of increasing or decreasing den- 
sity to which fluids in general are liable, and the laws of the reflrac> 
tions occasione 1 by them ; 2dly, to illustrate and confirm the truth 
of this theory by experiments^ with fluids of known densities ; and 
lastly, to ascertain, by trial upon the air itself, the causes and extent 
of th(Me variations of its refractive density on which the inversions 
of objects and other circumstances observed in the above pheenomena 
seem to depend. 

Under the first head we find the demonstrations of three propo- 
sitions, deduced from the general laws of refraction. The first im- 
ports, that if riie density of any medium varies by parallel, indefinitely 
thin strata, a ray of light moving through it in the direction of the 
strata, will be made to deviate during its passage ; and the deviation 
will ever be proportionate to the increment of density where it passes. 
From the second it appears, that when two fluids of unequal densities 
are brought into contact, and unite by mutual penetration, if the den- 
sities at different heights be expressed by ordinates to a perpendicular 
line drawn across the fluids, the curve drawn through the terminations 
of these ordinates will have a point of contrary flexure. And in the 
third prop^ition it is shown, that if parallel rays pass through a me- 
dium, vai^ng according to the preceding proposition, those rays above, 
the point of contrary flexure, where the line will be concave, will ^ 
nmde to diverge, whUe those below the same point, where the curve 
will be convex, will converge after their passage through it. Th^s 
converging rays, it follows hence, will at a certain distance, propor- 
ticMCte to the quantity of oonvergency, meet in a fbeos, beyond whmh 
they will diverge again, and thus produce eflects perfectly similaT tp^ 
the^ caused by a medium of uniform density, having a sui^ace similar 
to the above-mentioned curve of densities, whether convex or concave, 
acoorlBf^ to the nature of that curvature. Hence may be inferred 
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the manner in which, according to this theoiy, an object viewed 
through a medium of various densities, producing or rather repre* 
seated by a curve of contrary flexure, and at the same time a con*, 
tiguous stratum of unifl>nn density, will exhibit three different images; 
the one through the uniform me^um, in its proper place ; the other 
through the convex part, somewhat higher, but inverted ; and the 
third refracted by the concave part, still higher, erect, but somewhat 
smaller. 

Grounded upon these principles. Dr. Wollaston proceeded next to 
the set of experiments which are the subject of his second section. 
The first and most explanatory of theiw experiments was made with 
a square phial, about one-third filled with clear syrup, and the other 
thiid with ptire water, the two liquids forming by degrees, at the 
plane of contact, a thin stratum of decreasing density from the syrup 
upwards. Here the effect was obviously conformable to the theory, — 
an object viewed through these media being represented to the eye, 
erect and in its proper ]>lace when seen through the syrup of uniform 
density ; higher and inverted beliind the adjacent variable medium ; 
and still higher and erect behind the upper part 0/ tlie variable 
stratum. This effect of varied density was repeated by filling the 
remainder of the phial with spirits of wine ; when at the plane of 
contact between the spirit and the water, another variable stratum 
was gradually produced, which exliibited the same phsenomenon as 
in the former instance* — ^The next experiment proves that a difference 
of temperature between adjacent strata of the same fluid wUl pro- 
duce the some effect. — ^And a third experiment, which may be con- 
sidered as a corollary, showed that the air round a heated body (a 
red-hot poker for instance,) will assume the same varied densities, 
and exhibit precisely the same appearances. 

Under the third head the author observes, that thovi^h three images 
have as yet been rarely seen in the atmosphere, yet tl^ circumstance 
does by no means invedidate the above theory ; since its appearing so 
seldom may be well accounted for by the less rarefaction produced by 
the beat of the sun, than by a red-hot iron, or the artificial meazis 
above used. Over water, the evenness of the surface, he says, is 
vourable to the production of such appearances. 

Some observations are, lastly, added concerning Mr, Huddart*s 
opinion, idiat the peculiar State of the atmosphere which produced 
the appearances he witnessed may have been occasioned mer^y by 
the evaporation at the susiace of the sea condensing the lower strata 
of the atmo^here. Dr, Wollaston does not altogether accede to this 
opinion ; but he does not absolutely deny that uie cold produced by 
this evaporation may in some instwees occasion a density that may 
enter at one of the data in the theory above laid down, tl^^b other 
cwm, such as the creels of the heat of the sun, currents of air, &o. 
he thinks must co-operate. To the density, however, produced by 
mere eviqfKmrHon, he acknowledges may be asordied the uncommon 
elevation of the coast of Prance, lately ohse^ed at Hastings by 
Mr, Lath^n ; and soma of the appearand described by FrolNSor 

c 
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Vince. The d^jkteselofi of the horizon, frequently noticed by persone 
residing near Ibe sea, and some other phenomena of a similar nature, 
he thinks may likewise be ascribed to that single cause. 

On a fulfninating Mercury. By Edward Howard, Eeg- F,R.8. 

Read March 13, 1800. [Phil Trans. 1800, p. 204.] 

We leam from the introduction to this paper, that mercury, and 
most, if not all, its oxides, may, by treatment with nitric acid and 
alcohol, be converted into a crystidUzed comj^und, possessing all the 
indammable properties of gunpowder, as wed as many others peculiar 
to itself. A^r stating the g^ual steps by which he arrived at ^is 
discovery, Mr. Howai^ describes the following process and manipu- 
lations, which he found best calculated for producing this powder. 

One hundred grains, or a greater proportional quantity, of quick- 
silver, are to be dissolved with heat in a measured ounce and a half 
of nitric acid. 'Dus solution being poured cold upon two measured 
ounces of alcohol, a moderate heat is to be applied, until an effer- 
vescence is expited. A white fume then begins to undulate on the 
surface of the Equor, and the powder wEl be gradually precipitated 
upon the cessation of action and re-action. This precipitate is to be 
immediately collected on a hlter, well washed with distilled water, 
and carefully dried in a heat not much exceeding that of a water- 
bath. lliis immediate edulcbration of the powder is material, it 
being liable to the re-action of the nitric acid, which, while any of 
that acid adheres to it, renders it subject to the induenoe of Eght. 
The quantity of the powder produced varies according to the nature 
of the ingredients ; 100 grains of quicksilver yieldii^ from 120 to 
132 grains of the compound. 

Ths principal agents which decompose this mercurial powder are 
the nitric, the sultdiuric, and the muriatic amds. The most remarkable 
ttGfeot is that of the sulphuric acid, which, when much concentrated, 
SModuoes an explosion nearly at the instant of contact, on account, it 
w thought, of the sudden a^ copious disengagement of the caloric. 
WlMm the acid is less concentrate, no explosion takes place ; but a 
considerable discharge of gas, as well as caloric, is neverth^ess «f» 
toeted; the former appearing to be a compound of caihonic acid and 
a peculiar indammable gas, amounting in the whole to between 28 
and 81 cubical inches. The indammable gas was upon dose exami- 
nation found to be a nitrous setherixed gas, which appears to have 
been not the result of the decomposition, but, in foot, a constituent 
partof the powder^ 

Upon the whole of the investigation, Mr. Howard condudes limit 
tlik meimtrial fxiwder fo 001 ^ of nitrous mtherized gas, and of 
oxakte of mercury with excess of oxygen. Having stated nis reasmi 
for mnmtnimng this opinion, he goes on to cxplam the theory of the 
nombusthm of the memrial powder, on certain principles prmotudy 
\nSAdfymk in the mveitigarion. The hydrogen, be says, of the coEabc 
add and of foe letherized gas is irst nnim to the oxygen of the 



oxalate« forming water ; the carbon i« aaturated with oxygen, form^ 
ing oarbomo acid gas ; and u part, if not the whole of the nitrogen 
of tlie Bctherized gaa is separated in the state of nitrogen gas ; l^th 
which gases are evidently produced after the decomposition of the 
powder. Ihe mercury is now revived, and converted into vapour, as 
may be gathered from the immense quantity of caloric extricated, by 
adding concentrate sulphuric acid to tlie mercurial powder. On a 
more minute analysis he finds the proportion of these ingredients in 
100 grains of the mercurial powder to be as follows 


Grains, 

Of pure oxalic acid 21*28 

Of mercury formerly united to the oxalic acid 60*72 
Of mercury dissolved in the sulphuric liquor .... 2’00 
Of mercury left in the sulphuric liquor after the se- 
paration of the gases . 2‘00 

Total of mercury 64*72 

Of nitrous atherized gas and excess of oxygen 14 00 
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The following arc the principal properties of this singtilar powder: 
— it takes fire at the temperature of SOS'* of Falirenheit ; it explodes 
by friction, by flint and steel, and by being thrown into concentrate 
si^phuric acid . It is equally inflammable under the exhausted ret^eiver 
of an air-pump, as when surrounded by atmospheric air ; and it de- 
tonates loudly, both by the blow of a hammer and a strong electrical 
shock Its action, thougii extremely powerful, is however confined 
within a very limited sphere. It will burst a gun>barrel, though it 
will not carry a ball to any considerable distance. 

Mr. Howard does not fail to caution future operators concerning 
the experiments they may be tempted to make on this po werftjl agent, 
having himself suffered considerably from an instantaneous explosion, 
produced by pouring six drams of concentrated sulphuric acid upon 
fifty of the powder, which wounded him sevei-ely, and destroy^ 
ed the best part of his apparatus. This uncommon elastic power is 
ultimately ascribed to the gas and calorie suddenly set at liberty, and 
to the mercury and some portion of water being converted mto va« 
pour, 

llie paper concludes with some observations on other fulminating 
powders, where the author acknowledges that he has in vain attempted 
to communicate fulminating properties, by the mcrcuria/ proces#, te 

g dd, ideititta, cilver, a^mony, lin, copper, iron, lead, einc, tiidkel; 

smuth, cobalt, arsenic, and manganese ; mercury- behtg a« yet thd 
endy metal which He has ficund to have a joint afihuty with fiitmus 
mtherized gas and oxaHc acid, or to be capable of combining with 
tfitroim mtherbed gas. 



tnvtBtigathn Me fmers of the prismatic Coloars to heat md i//b- 
minate Ohjecte i with Hemarks^ that prove the different Refrangi* 
hility of radiant Heat. To which is added, an Inquiry into the Me- 
thod of viewing the Sun advantageously, with Telescopes of large 
Apertures ana high magnifying Powers. By William Herachel, 
LL.D. F.R.S. Part I. Read March 27. 1800. [PAt/. Trans. 
1800, p. 255.] 

After recommending a cautioui. circumapectlon in admitting spe- 
ciouB appearances and plausible inferences in our researches both 
after physical and moral truth, the Doctor acknowledges that a general 
diffidence of this nature had raised a doubt in his mind, t^at the 
power of heating and illuminating objects is not equally distributed 
amon|| the various coloured rays, lliis surmise received some con- 
^rmanon from the different sensations he experienced on viewing the 
Bun with his large telescopes, and through various combinations of 
differently coloured glasses. With some of these combinations he 
frit a sensation of heat, though he had but little light ; while others 
gave much light, with scarce any degree of heat. Suspecting hence 
that perhaps certain coloured rays may be more apt to occasion heat, 
while others, on the contrary, may be more fit for vision, he resolved 
to put this conjecture to the test of experiments. 

llie first set of these experiments relate to the heating power, of 
cedoured rays, They were mffdc by admitting successively each dif- 
ferently coloured ray of a prismatic spectrum, through a proper aper- 
ture in a pasteboard, on a thermometer whose bulb was blackened, 
while another similar thermometer, at a certain dismnee. showed the 
temperature of the ambient air. The general results here were, that 
the temperature, or rather the power of heating of the red ray, is 
greater than any other, bearing a proportion to &at of the green ray 
as 9 to 4, and to the violet, the least calorific, as 13 to 4. 

The next series of experiments was on the illuminating power of 
coloured rays. These were simply made by viewing throng a mi- 
croscope certain opi^ue bodies, consisting of minute paartieles. and 
iRuminated foceessively by different coloured rays. These snb- 
stances ware red, green, and black paper, a piece of brass, a nail^ and 
a guinea. 

The uncommon variegated appearances of the metals, and espedally 
of the iron nails, occasioned by their very minute and differmitly ar- 
ranged particles, is here mentioned both as an d^ect of adn^mtion, 
gnd as singularly conducive to the purposes of tlie present ; 

the greater or smaller number of th^ particles that became 
ibk^ ^e different coloured rays affording a kuui of scale of com^ 
parison whidi led to the inferences here lawl down. 

These general inferences are, that the led-midcuig rays are 
frr from having the illuminatiiig power in any eminent degree ; 
the efrange possemes inmn of it thmi the re!h and the yeRow frill 
more ; that the maximum of illumination Ites in the brightest ydlow 
or palest green ; that the green itself is nearly equally bright udtk 



the yellow; but that, from the full deep greeo* the iUamiiiat^ 
power decreaaee very aeiwibly , the blue bemg nearly upon a par vim 
the red, while the violet* is still more, and the purple Uie most defi* 
cient of any. 

From a collective view and a due contemplation of these well 
established facts, it is inferred, that perhaps they may lead to the 
discovery of different chemical properties in the different coloured 
rays; and that the various degrees of heat in different coloured 
ffames will probably be fully explained on the principles that may be 
deduced from them. 

Here follows a section in which tlie author advances a position, 
that radiant heat is of different refrangibility, and that it is subject 
to the laws of the dispersion arising from this Afferent refrangibility. 
We perceive from the drift of his arguments here advanced, that he 
inclines in favour of a distinction between eahrific rays and colorific 
light, both being liable to refraction, but under different angles, and 
hence probably possessed of different momenta. This, if admitted, 
will apply to invisible heat of red-hot iron gradually cooled till 
it ceases to shine, and likewise affords a solution of the rejection of 
invisible heat by concave mirrors. 

We come next to an application of the result of the foregoing ob- 
servations to the method of viewing the sun advantageously, with 
telescopes of large apertures and high magnifying powers. It is well 
known, that even with the naked eye, and much less with telescopes 
of large apertures, the sun cannot be viewed without a darkening 
apparatus. Dr. Herschel had repeatedly used red glasses for this 
puipose ; but always found, that though the lustre was thereby suf- 
ficiently abated, yet they did not prevent an irritation on the eye, 
which was manifestly tlie effect of heat. This induced him to make 
experiments with glasses of various other colours, the result of which 
was, that, as might have been inferred from the above investigation, 
dark-green glasses are the most eficacious for intercepting Ste red 
or more calorific rays, and will therefore answer one of the purposes 
of the daikening ai^aratus. But as in viewing the sun we have, 
besides the hieat, also its splendour to contend with, further trials 
were made to obviate this in^nvcnience ; and for this purpose, com- 
mon smoked glasses were found the most efficacious. Some direc- 
tions are here given for smoking g lasses uniformly, and in the most 
oonvenieiit manner. 

From a series of telescopic experiments respecting this darkoniiw 
appaaratiui, which ooncludes the paper, we learn, that as the heat ivifl 
often crack the glasses when fdaoed at or near the focus of the pencils 
of rays, a safer and more advantageous way of applying them is to 
place them before and near the sm^ speculum, or immediately be* 
mnd the second eye-glass, in this last position a single dark-green 
glass was found of great utility ; but a deep blue gbss. with a blumsh- 
gveen smoked one upon it, was still preferalde : sun j^ppeared of 

a whiter cbloitr than widi any other composition, and the sensation 
of heset was by no means inconvenient. 


Experiments on the Refmngihiiity of the invisible Ruys of the Bun, 
By William Herschcl, LL D, F.R,S, Read AprU 24, 1800, 
[JPiiiY. 2V«ni?/1800, p, 2840 

In a paper read to the Society at a former meeting, the Doctor an- 
ZKiunced aome observations which seemed to indicate that there are 
two sorts of rays proceeding from the sun ; the one the coloiihc rays« 
which are luminous and refrangible into a variegated spectrum ; and 
the other the invisible rays, which produce no illumination, but 
create a sensible degree of heat, and appear to have a greater range 
of refmigibility than the colorific rays* To the latter he assigns 
the name of radumt heat. Having lately had some favourable oppor- 
tunities to prosecute this investigation, he here delivers an account 
of tlie series of experiments he made on the subject, which seem to 
him to confirm the above conjecture. The mode of conducting these 
experiments was simply this ; — 

On a horizontal tablet covered with white paper, and divided into 
squares, for the couvenieucy of measurement, a part of tlie extreme 
colour of a prismatic spectrum was suffered to fall, the remainder of 
the coloured rays passing by the edge of the tablet, so as not to in- 
terfere with tlie experiment. 

Three thermometers were placed on the tablet, at different distances 
from the termination of csolourcd rays. The general results of the ten 
experiments here described wefe as follows ; — 

From the four first it api>ears, that there actually are rays coming 
from the sun which are less refrangible than any of those which 
affect the sight ; that they arc invested with a high power of heating 
bodies, but wnth none of Illuminating objects, W'hich probably is the 
reason why they have hitherto escaped unnoticed. 

The fifth and sixth experiments showed that the power beating 
is extended, though in a feeble degree, to the utmost limits of the 
most refrangible or visible purple rays, but not beyond them ; and 
tiiat it is gradually increased as the coloured rays grow less refran- 
gible. And from the four last experiments we gatlier tliat the maxi- 
mum of the heating power resides among the invisible rays without 
the prismatic spectrum, and is probably about half an inch beyond 
the last visible one, or from the confines of the red ray. lliese like- 
wiee show that the sun’s invisible rays, in their less refrangible state, 
still exert a heating power, considerably beyond this maximum, fully, 
equal to that of the red-coloured light ; and that consequently, if we 
majr infer the quantity of the ej^cimt the ^ect p^duced, these: 
kiviatblc tays of the sun probably far exceed the visible ones 
ndmber. » 

The inferences deduced from tliese results ore, that the range of 
ipcfrangibility of radiant heat, or cobrific rays, when dispersed by a 
prism, begins at the ituixde-cokmred light, wliere they are most re- 
fracted, have the least efficacy ; and that their refrangibility 
lessens and their power inci'eases ax they approach tlie confines of 
the red* coloured light, but that these confines are not the limits ofi 
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Uieir (korenaing refrangibility and inoreasing ti^eie havmg 

been traced far beyond the priamatic apectrum in an inviaible stata ^ 
that aa thdr density gradually decreases^ their energy at last vanishesj 
till at length the thermometrical spectrum, as the Doctor is willing to 
call it, becomes wholly imporceptible. Hitherto the effects of these 
heating rays have been observed as far as one inch and a half from 
the confines of the red ray» 

If this be a true account of solar heat, (says our author at the close 
of his paper,) it remains only for us to admit, that such of tlie rays of 
the sun as have the refrangibility of tliose which are contained in 
the prismatic spectrum, by the construction of the organs of sight, 
arc admitted under the appearance of light and colours ; and that the 
rest, being stopped in tlie coats and humours of the eye, act upon 
them, as tliey are known to do upon all the parts of our body, by 
occasioning a sensation of heat, 

Ejcperiments on tkt solar, and on ths terrestrial Rat/s that occasion 
Heat ; with a comparative View of the Laws to which Light and 
Heat, or rather the Rays which oecasion them, are subject, in ordsr 
to determine whether they are the same, or different* By William 
Herschcl, LL.D* F*R*S* Head May 15. 1800. [PAf/. Trans. 
1800, p. 293.] 

In the prefatory part of this paper, the author found it necessary 
to limit the sense he afixes to the word heat } and after excluding 
the late terminology of latent, absolute, specie, sensible heat, the 
matter of heat, caloric, and even radiant heat, which last, however, 
comes nearest to the expression he has adopted, he desires to be un- 
derstood. that, in speaking of rays which occasion heat, he does not 
mean that those rays themselves arc heat, but that he here considers 
heat merely as the effect of a cause, the natmre of which is no part 
of his present inquiry. 

Having thus determiued the subject of liis investigation, the Doctor 
distinguishes heat into six different kinds \ whereof three are solar^ 
and three terrestrial. Tliese, however, are reducible into three gene- 
ral divisions, each of the solar and terrestrial kinds resembling each 
other respectively. The drst is the heat produced by luminous bodies, 
whether by the sun or by terrestrial flames. The secoml comprehends 
the heat of coloured radiants, such as that of tlie sun s^arated by a 

K a, and that of culinary fires openly exposed. And the third re- 
to heat flrom radiants, where neither light nor colour can be 
perceived i such as the heat of invisible solar rays, refracted by a 
prism, which have been t|ie subject of a former paper j and the ter- 
restrial heat from fires inclosed in stoves, and from metals heated 
short of the lowest degree of incandescence. 

Tlie chief object of 5ie present inquiry being to give a comimrative 
view die operations that may be |)cr lormed on the rays tliat occa- 
sion heat, and of those which we know to have been effected on the 
rays that occasion light, a short detail is given of the principal facts 
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tevpecting latter* which not only are well known to he founded* 
but are auo beet calculated to elucidate the comparison, lliese are 
the seven following ; — 1 . Light, both solar and terrestrial* is a sen- 
sation occasioned by rays emanating from lununous bodies ; 2. lliese 
rays are subject to the laws of reflection; 3, ITiey are refmngible; 
4. They are of diflPerent rcfrangibility ; 5. They are liable to be de- 
tained by diflTerent diaphanous bodies; 6. They are liable to be 
scattered on rough suiiaces; and 7. lliey have hitherto been sup- 
posed to have a power of heating bodies, which however remains as 
yet to be examined. 

The similar propositions respecting heat which the Doctor intends 
to prove* are as follows; — 1. Heat, Iwth solar and terrestriiil, is a 
s^msation occasioned by rays emanating from candent substances ; 
2. These rays are subject to the laws of reflection ; 3. 'Lhcy are re- 
frangible; 4. of different rcfrangibility; 6. liable to be detained in 
their passage through other bodies; 6. liable also to be scat- 
tered on rough surfaces ; and lastly. They may be supposed, w^hen in 
a certain state of eneigy, to have a j)ower of iUuininating objects ; 
which last, however, remains os yet to be examined. 

The {>aper before us is limited to the experiments on the three 
first of the above-mentioned comparative propositions, lliey are 
twenty in number, of which the ten first relate to the rejection ^ and 
the ten last to the refraction of these rays, under all the variety of 
circumstances deducible from tfie different kinds of heat above enume- 
rated ; to which are added, some attemjits to produce a condensation 
of heat independent of light, by s])hcrical mirrors and lenses. Such 
mirrors and lenses, together with accurate tliennometers, were the 
instruments used in these experiments, of which those on invisible 
solar heat, and invisible culinary rays, arc perhaps the most striking, 
as they serve to corroborate the theory laid down by the Doctor in 
a former paper concerning the existence of such heat and rays inde- 
pendent of light. 

It being impracticable to epitotnixe the am]^le account of these 
'experiments given in the paper, we must content ourselves with ob- 
serving in general, that all their results fully evince the truth of the 
second and third propositions above laid down, vis. that the rays 
which occasion heat, both solar and terrestrial, in all their different 
kinds, and under every variety of circumstances that could be devised, 
are subject to the laws of reflection and refraction. 

The same results also convey suflicient evidence of the radiant 
nature of light ; and hence equally prove the first of those propo- 
sitions. The three following ones, viz, tlie fourth, fifth, and sb^, 
are reserved for a future communication ; where the author proposes 
likewise to enter into a discussion concerning the seventh or last of 
them, relating to the power of hearing and illuminating. 
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themical ExperimHitn m Zoophftf$ ; with iome Ohicrvationt on the 

component TartB of Membrane. By Chitrles Hatchett, Msq. F.H.S. 

Read June 12, 1800. IPhil Trans. 1800, p. 827.] 

Having completed the aeries of experiments on the component 
parts of shell and bone wliich he described in a former paper, it waa 
suggested to Mr. Hatchett that there still remained a' large class of 
substances belonging to the animal kingdom, namely, tlie various 
species of Zoophytes, wliich had never yet been corefiilly analysed, 
and the investigation of which would probably lead to some curious, 
and perhaps useful inferences. Although aware of the extensiveness 
of the inquiry, he yet readily engaged in it ; and we have now before 
us the fruit of his iTulefatigable industry and ardent zeal for the ad- 
vancement of science. 

The first part of the pajier contains a full account of the series of 
experiments he made on the abovementioned substances, wliich, in 
the present pressure for time, we must pass over unnoticed in order 
to hasten to the second, w^hich consists of obsen^ations on those ex- 
periments, in tlie course of which the subject necessarily led to on 
inquiry into the nature and properties of several other analogous 
suWonces, such as horn, nail, hoof, quill, hair, feathers, tortoiseshell, 
the scales of fish, amphibious animals and insects, albumen, and even 
muscular fibre. 

Wc must here recollect that in his former paper on shell and bone 
Mr. Hatchett had arrived at the conclusion tiiat their essential in- 
gredients were carbonate of lime in the former, and phosphate of 
lime in the latter, the buses in both consisting of difiTerent modifi- 
cations of a glutinous, gelatinous, or membranaceous substance. This 
conclusion he had the satisfaction of seeing corroborated, and the 
chain of connexion widely extended, by tlie facts deduced from the 
present inquiry, llie general results of which are, that the Madre- 
pores and Millepores (like several of the shells) are formed of a gela- 
tinous or membranaceous substance, liardened by carbonate of lime, 
the difference consisting only in the mode in which these materials 
are combined ; that in tlie Tubipora, Flustra and Corollina, some 
phosphate of lime is mixed with tlie carbonate of lime : that in the 
Isis the basis is a reg^arly organized membranaceous, cartUagiuous 
and homy substance, hardened by carbonate of lime, one species only 
(the Isis ocliracea) yielding also a small proportion of phosphate of 
Ume. lliat the hardening substance of the Gorgonia nobilis is 
likewise the carbonate of Sme, with a small portion of phosphate ; 
but , that the matter forming the membranaceous basis consists of two 
parts, the interior being gelarinoua, «md the external e complete mem- 
brane^ so formed as to cover tlie stem in the manner of a sheath or 
tube. That the other Gorgonise consist of a homy stem coated by 
a membrane, which is hardened by carbonate of lime, lliat the 
Sponges are of a nature similar to the homy stems of the Gorgonise, 
and only differ from these and from each other by the quality of tex- 
ture. And lastly, that the Alcyonia are likewise composed of a soft 



dexible membranaoeou* «ubstance» very siniilar to the cortical part 
of aomc of the Gorp;oniie ; and in like maimer alightly liardcnca by 
carbonate, mixed with a small portion of phosphate of lime. 

From this mass of evidence we collect, in general, that the varieties 
of bone, shell, coral, and the numerous taibe of Zoophytes with which 
the last are connected, only differ in composition by the nature and 
quantity of the hardening or ossifying principle, and by the state of 
the substance with which this principle is mixed or connected ; the 
gluten, or jelly, which cements the particles of carbonate or phos* 
phate of lime, and the membrane, cartilage, or homy substance 
which serves os a basis, appearing to be only modifications of the same 
sub6tance,Vduch progressively graduates from a viscidliquid,or gluten, 
into a gelatinous substance, which again, by increased inspissaticn, 
and by the more or less perfect degrees of organic arrangement, 
forms the varieties of membrane, cartilage, and liorn, w hich it seems 
form tiiie peculiar differences of the several species. 

It is obvious that in this inquiry much depends upon an accurate in- 
yestig^on of title gluten, or jelly, so often mentioned as a principal 
ingredient in the substances under examination, 'fhis gave rise to 
the experiments on the analogous substances above mentioned, which 
led to a better acquaintance with tiie substance which now obtains 
the name of gelatin. 

Not being allowed to enter into a detail of these experiments, wo 
shall only observe at present, that tliis gelatin is a component part 
t>f most of the animal substances above enumerated ; tlmt it varies 
in qualify from a very attenuated jelly or mucilage, to that viscid 
substance called g^tie, the varieties of which also differ in solubility 
and tenacity : that it is present in various proportions, so ^at certain 
bodies, such as the cutis and cartilages of the articulations, seem to 
be entirely formed by it ; while others, like nail, quill and tortoise- 
sh^, can hardly be said to contain any j and that by its presence in 
various states and proportions, it may be regarded as the pfrincipal 
cause of those degrees of flexibility, of elasticity and of putrescibilify, 
so various in different parts of animals. 

In all these substances, when all the gelatin tiiey contained had 
been separated, eiUier by repeated boiling in water, or by lieing 
steeped in dilute adds, a more insoluble substance remained of a 
very different nature from the gelatin, and which became the olgect* 
of another extensive analysis. Tlie results here led to the curious 
and impofyant conclusion, that the substance known by the name of 
albumen is in fact the primary animal matter from which ail the 
others, and even the gelatin and the animal fibre, are ultimately de- 
rived, the formation of tite two latter beginning with the process of 
sanguifleation in the Icstufl, and tlie immense variety in the 
creation bdng dedi^ile from the infinite divendfy and modifications 
in texture, flexib^ty, elasticity, and other properties of the same 
substance comjming the several parts which constitute the bodies 
of ainmals. 
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0« the Electricity excited by the mere Contact of conducting Sub- 
stances of different Kinds. In a Letter from Mr. Alexander Volta, 
F.R.S. Professor of Natural Philosophy in the University of Paxia, 
to the Rt. Hon. Sir Joseph Banks, Bart. K.B. P.H.S. Read 
June 26, 1800. iPhii. Trans. 1800, p. 403.] 

In prosecuting his experiments on tlie electricity produced by the 
mere contact of diderent metals, or of other conducting bodies, the 
learned Professor was gradually led to the construction of an appa* 
ratus, which in its effects seems to bear a great resemblance to the 
Leyden phial, or rather to an electric battery weakly charged ; but 
has moreover the singular property of acting without intermission, 
or rather of rc-cliorging itself continually and spontaneously without 
any sensible diminution or perceptible intervals in its operations, 
llie object of the present paper is to describe tliis apparatus, with 
the variety of constructions it admits of, and to relate the principal 
effects it is capable of producing on our senses. 

It consists of a long series of an alternate succession of three con- 
ducting substances, cither copper, tin and water ; or, what is much 
preferable, silver, zinc, and a solution of any neutral or alkaline salt. 
The mode of combining these substances consists in placing liorizon* 
tolly, lirst, a plate or disk of silver (half-a- crown, for instance,) next 
a piate of zinc of tlie same dimensions; and, lastly, a similar piece of 
a spongy matter, such as pasteboard or leather, fully impregnated 
with the saline solution. Tliis set of three-fold layers is to be re- 
peated thirty or forty times, forming thus what tlie author calls his 
columnar machdne. It is to l)e observed, that the mettda must always 
be in the same order, tliat is, if the sih’cr is the lowermost in tlie hrst 
pair of metallic plates, it is to be so in ail tlic successive ones, but 
that the effects will be the same if this order be inverted in all the 
pairs. As the fluid, either water or the saline solution, and not the 
spongy layer impregnated with it, is the substance tliat contributes 
to the effect, it follows that as soon as these layers are dry, no effect 
will be produced. 

This apimratus, when it consists of only twenty pairs of metallic 
plates, is already capable not only of giving to Cavallo’s electrometer, 
with the aid of a condenser, signs of electricity as high as 10^ or 15^, 
&nd of charging the condenser by a simple tuudi to sudi a degree as 
to give aspark; but it will also give to two fingers of tbesomehond, 
the one touching the foot and the other the top of the column, a suc- 
cession of small shocks, resembling those occasioned by a Leyden 
phitd, or a battery weakly charged, or by a torj^iedo in a weak con- 
dition. These effects will be increased if the communic 4 itkin be made 
through water ; for which puipose the bottom of the column may be 
made to communicate, by a thick metallic wire, whh water contained 
in a basin or large cup. A person now puts one hand into this 
water* and with a piece of metal held iii tlie other hand timelms th«i 
summit of the column, will experience shocks and a pricking pain as 
high as the wrist of the baud plunged in the water, and even some-f 



times as high as the elbow, wliile in some oases even the wrkt of 
the other hand will experience a similar sensation. 

It has been ascertained by repeated trials, that these effects are 
stronger in proportion to the greater distance of the mctalUc pairs, 
which are made to communicate. Some sensation will be produced 
when the foot of the column is connected with the tliird or fourth 
pair, but it will perceptibly increase as we proceed furtlier towards 
the summit. This naturally led to an extension of the column much 
beyond the number of metallic pairs above mentioned ; and expe- 
dients ore here suggested for rendering such extended columns stable 
and at the same time sufficiently manageable. AVith a column of 
about sixty pairs of plates, shocks have been felt as high as the 
shoulder ; such a column may be even divided into two or three 
distinct cylinders, w^hich being well connected by metallic conduc- 
tors, will be equally powerful and much more convenient. 

Among various other modes of applying the same agents, the author 
describes an apparatus in which the fluid is interposed between the 
metals without being absorbed in a spongy substance. This consists 
of a number of cups or goblets, of any su))stance except metals, placed 
in a row either straight or circular, about half filled with a saline so- 
Itition, and communicating with each other so as to form a kind of 
chain, by means of a sufficient number of metallic arcs or bows, one 
arm of which is of silver, or copper plated with silver, and the other 
of xinc. llie ends of these bbws are plunged into the liquid in the 
same successive order, namely, the silver e^s being all on one side, 
and those of sine on tlie other, — condition absolutely necessary to 
the success of the experiments, it having been observed that if out of 
sixty bows, for instance, the twenty intermediate ones be turned in 
the opposite direction from the remainder, the effects produced by 
the apparatus will be far less perceptible. 

It was observed, that if a circular communication be completed by 
means of a bow connecting the first and last of a long series of cups, 
two hands, or even two fingers plunged into one of these cups will 
still receive an electric sensation. This is explained by admitting the 
fact, that worm animal substances, and particularly their fluids, are 
in general better conductors than water. 

The sensible effects of either of these apparatus, composed of 
forty XMT fifty links, do not, it seems, consist merely in shotiks, con? 
tractions, or spasms in the muscles or limbs ; but, besides affecting 
the sense of touch, they are also capable of exciting an imitation in 
the Organs of taste, sight, and even hearing. A particular aeoount 
is given of these singular eflects, from which we learn, that the more 
sensible the parts are which are exposed to the impressions of this 
•gent, the more quick will be the sensation ; — that as to taste, we have 
only to recollect the experim<mts formerly described by the au^or, 
in whieffi the tongue was sensibly affected by the combination of two 
metals nppH^ to each side of it; — that witii respect to tlie sense of 
virion, the Ssparics yielded by this apparatus arc sufficient evidence of 
the effect, certain expedients only being neeessary for fuciliUting the 





perception of tliese explosion® ; — ^and lastiy, that the hearing wiU be 
fttrongly aiFected by inti*oducing into the care two probes, the oppo- 
site extremities of which are connected with the two ends of the ap- 
paratus. No effect has os yet been produced upon the sense of smell 
by this machine, w^hich is ascribed to the circumstance of the electric 
efHuvia not being expanded in and conveyed by the air, which it is 
thought is the proper vehicle for exciting sensations in the olfactory 
nerves. 

At the close of the paper the autlior points out the striking analogy 
there is between this apparatus and the electric organs of the tor- 
pedo and electric eel* which are known to consist of membranaceous 
columns hlled from one end to the other with a great number of la- 
minse or pellicles, floating in some liquid which flows into and fills 
the cavity. These laminte cannot be supposed to be excited by fric- 
tion, nor are they likely to be of an insulating nature ; and hence 
these organs cannot be compared either to the Leyden phial* the 
electrophore, the condenser, or any other macliine capable of being 
excited by friction. As yet, therefore, they can only be said to bear 
a resemblance to the apparatus described in this paper. The effects 
hitherto known of this apparatus, and those which there is every 
reason to expect will be discovered hereafter, are likely, it is thought* 
to open a vast field for reflections and inquiries, not only curious but 
also interesting, particularly to the anatomist, the physiologist* and 
the physician. 

Some Observations on the Head of the Ornithorhynchue paradoxus. 

Everard Home, Esq, F.R,S, Head July 3, {PhU. 

Trans, 1 800, p. 432.] 

We learn from this communication that the beak of this singular 
animal, which on a cursory examination was thought to l)e exactly 
similar to that of the Duck, aud calculated for the some purposes, is 
in fact materially different from it ; and that, so far from being the 
moudi of the animal, as had been imagined, it is only a part added 
to the mouth* and projecting beyond it. This mouth has tw^o grind- 
ing teeth on each side, both in the upper and lower jaw ; they are 
without fangs, and may be considered aa bony protuberances. In- 
stead of incisor teeth, the nasal and palate bones are continued for- 
wards, so as to support the upper portion of the beak ; while the two 
tmdm: jaws are likewise continued forwards in the shape of two thin 
plates of bone, forming the central port of the under portion of the 
beak. The tongue is very short, and when extended can be projected 
into die bill scarcely one quarter of its length. 

The organ of smell in animal differs from that of quadr^q>eds 
m general, as well as of birds. The nostrils are nearly at the end of 
die beak, while the turbinated bones are situated in the skull, as in 
odier quadrupeds ; by which means there are two cavities the whole 
length of the beak superadded to this organ. Th^ nerves w'hich sup- 
idy diis organ are very large in proportion to the size of the animal. 



oftkti ntm In an animal whidb 
llvaa k eotidttde that nature has fitted it for 

by means of the sense of ameli ; 
and m this {imrpose it is enabled to mtroducetbia |»ommen 

the smaE recesses in wiuifo its xmtural food is probably concealed* 

OH the eolar, and on the tetreitrial Roye that ecr^ttoa 
Heat ; with a comparative View of the Laws to which JJ^kf mi 
Heat» or rather the Rays which occasion thein^ are subject, #» order 
to determine whether they are the same, or different. By William 
Herschel, L£.D. jP.JfJ.5. Part II. Head November 6, 1800. [Phil, 
Trans, 1800. p. 437.] 

In the first part of this paper * the Doctor had proposed the seven 
following points which he meant to elucidate in tliis inquiry. 1 . That 
heat, both solar and terrestrial, is a sensation occasioned by rays 
emanating from candent substances. 2. lliat these rays are subject 
to the laws of refiection. 3. lliat they are refrangible* 4. That 
they are of diifereut refirangibility. 5. That they are liable to be 
detained in their passages through other bodies. 6. That they are 
also liable to be scattered on rough surfaces. And lastly, he pro- 
posed to ascertain whether in a certain degree of energy these rays 
may not have or acquire a power of illuminating objects. The three 
former points have been considered in the first, and the four last are 
the subjects of the present part of the paper. 

Concerning the different nefrangibility of tlxe rays of heat, being 
the subject of the fourth article, we find that in refracting the rays 
of the sun by a prism, two distinct spectra may be said to be pro- 
duced, the one of light, and the other of heat, the latter being di- 
fi^ctly observable by means of thermometers. These two spectra 
the Doctor has found means to represent by a figure, in which the 
length of the luminous nr coloured spectrum, being represented by a 
line on which ore raised ordinates proportionate to tiie quantity of 
illumination of each coloured ray, the curve joiin^ these ordinates* 
together w'ith this base line, inclose an area which may be said to 
r^resent the extent and intensity of the colourctl rays. Adopting 
now imother base line of the length of tlie remge of the refracted rays 
of heat, one extremity of which is found to coincide with the termit 
nation of the coloured spectrum at tlie outward edge of the violet 
ray, and the other to project beyond tlie op|>osifce termination at 
red ray, which makes this line longer than the other, in the pro^ 
portion of nearly 5^ to 3. Ordinates are here in like manner applied 
according to the different degrees of intensity of heat indieati^ W 
accurate thermometers, and thus another area is produced, which 
represents tiie spectrum of heat both as to extent ai^ intensity. On 
inspeotiiig these figures, parts of which coincide, but other paits 
oon^erably deviate from each other, we find that the coloured and 
the heating rays differ w idely, both in their mean refrangibiUty and 
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in of tbeir maxima. Aim} tra aloo odto:t the pto* 

jectingvi^ th» heating rays, being on the tide of the red or hmt 
mte^ble coloured ray» the aggregate of the former may be said to 
be kes refrangible than that of the latter^ 

The Doctor now goes on to prove by ex|>eiiiaentSi that the sines 
of refraction of the heat^making rays are in a constant ratio to their 
tunes of incidence, and points out the results of a correction of tiie dif- 
ferent refmngibiJity of heat, by contrary refraction» in different media. 

Experiments are also described which show that the focus pro- 
duced by a lens is in fact twofold, that which is produced by the rays 
of heat being in the same axis, but at some distance further from the 
lens than the luminous focus, — a property tlwit might have been in- 
ferred, d priori, from the less refraqgibility of the heat- making rays. 

In the hfth article, which treats of the transmission of heat-making 
rays through diaphanous bodies, besides the accurate description of 
the various apparatus which it was necessary to contrive for the 
puq)ose> and which can only be clearly understood by inspecting tiie 
figures added to the paper, we find the results of 170 experiments 
distinguished under tlie six following sections. 1 . On the transmis- 
sion of solar heat through colourless substances; through glasses of 
the different prismatic colours ; through liquids, such as well and sea- 
water, and d^erent spirits ; and through scattering substances, such 
as ground glasses, paper, linen, sUk, &c. 2. On the transmission 

of the heat of terrestrial fiame through various sulwtances. 3. On 
the transmission of tlic solar rays, which are of an equal refrangil)ility 
with the red prismatic rays. 4. On the transmission of fire-heat 
through various substances. 5. On the transmission of invisible 
rays of solar heat. And lastly, (the subject which a])pear8 most preg- 
nant with useful inferences for the common purposes of life,) on the 
transmission of invisible terrestrial heat. Not only the general po- 
sition, that the rays of heat, both solar and terrestrial, are detained 
in tiieir passage through various bodies, appears to be here completely 
evinced, but die great variety in the power of the transmitting bodies 
seems also to be determined with abundance of accuracy, and aS6rd» 
nvatter of mudi considerarion and curiosity. 

From riie sixth article, in which it is intended to prove that the 
rays of heat, both solar and terrestrifd, are liable to be scattered on 
rough siirfiaces, it appears that all bodies, even the most polished, are 
aufficienriy rough to scatter heat in aB directions. And the chief ob- 
ject of the twenty-four experiments here described, is to compare tlie 
eSects of rough surfaces on heat with tlmir simultaneous effects on 
light, llie general and rather une^ected result is here brought for- 
W4ud, that colours have no conoem whatever in the laws that relate 
to Ihe scattering of heat. 

The chief object of the whole of ihis inquiry follows next in the 
seventh article, where the question is discussed, Whether light and 
heat be occasioned by the same or by different rays ?'* One of the 
leading facts deduced from the experiments in the fourth section, is 
that there are rays of heat, both solar and terrestrial, not endowed 



vvith a power to render objects visible, and that there are different 
degrees of heat in the prismatic spectrum of these invisible rays. 

being establislied, the question now, according to the original 
enunciation, is in fact, Whether some of these heat>makmg rays 
may not have a power of rendering objects visible, superadded to 
their own already established power of heating bodies ?” From a ge- 
neral and comparative view of those among the preceding experiments 
which apply to this question, we gather that no kind of regularity 
takes place among the proportions of the luminous and heating rays 
which are stopped in their passage, and that hence it might be rea- 
sonably inferred that heat and light axe entirely unconnected. Yet, 
not to evade the above hypothesis, the Doctor enters into a more 
minute investigation of the subject, and shows that, admitting, ac- 
cording to the supposition, tliat the some rays being both luminous 
and calorific, may in their passage through certain media be so af- 
fected as to produce the very discordant results observed in the ex- 
periments, it is yet evident, on a due comparison of those results, 
that no given proportion that may be ascribed to tliis operation of 
tiie transmitting media, will anyways account for the general phaj- 
nomena ; the degrees of Iieat being in some instances greatly redun- 
dant, and in others as much deficient, both ways deviating from any 
given proportion. Thus it is that he reduces Ins opponent to the di- 
lemma of either maintaining that the same agent may under different 
circumstances produce effect! perfectly dissimilar, such as heat with- 
out light, decreasing heat and increasing %ht, or the reverse ; or 
else to admit that there actually is a difference between the rays that 
give light, and tiiose which produce heat. 

A more direct proof of the difference of the two sorts of rays is 
deduced from the manifest Results of the experiments, in which the 
stoppage of one sort of rays does by no means occasion the stoppage 
of the other sort. In investigating this subject the Doctor contro- 
verts a conjecture that the phacnomena observed may be ascribed to 
a peculiar texture or configuratiem in the diaphanous substances, 
wmch produce differences in the transmission of the rays, though 
there be no difference in the rays themselves. Ulus hypothesis a£o 
is minutely investigated, and its contradiction with the experiments 
being pointed out, its very foundation seems in fact to be wholly 
subverted, 

Jjostly, another direct proof of the difference of the two sorts of 
rays, is deduced from a comparative view of the results of some of 
the experiments, from which it ajmears that the stoppage of heat is 
in general gradually extending as w as five minutes in time, wharaae 
the suppression of light hitherto appears to be instantaneous, 
together with various other aTguments derived from the transmiisioii 
of terrestrial heat, which cannot be properly explained in a manner 
sufficiently concise for this place, seem to evince that in fact the law 
by which heat is transmitted is essentially different from that whkdi 
directs the passage of light, and that hence there is every reason to 
believe that the rays of heat are di^rent from those of lights 
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An Account of the Trigono metrical Survey, carried on in the Years 
1797, 1798, and 1799, by Order of Marquis Cornwallis, Muster- 
General of the Ordnance, By Captain William Mudge, of the 
Uoyal Artillery, F,R,S. Communimted by Uis Grace tlie Duke of 
Richmond, F,R,S, Read July 3, 1800. iPhil, Trans. 1800, p. 539.] 

Hie mode of conducting this important survey having been already 
noticed in the Journals of the Society on various former occasions, it 
Mull only be necessary here to state the progress of the operation, 
which we find has now been carried on over Essex, the western part 
of Kent, Suffolk, and Hertfordshire, and portions of the counties con- 
tiguous to them. A distinct section contains the calculations of the 
sides of the principal and secondary triangles extended over the 
country in the tliree abovementioned years, together with an account 
of the measurement of a new base-line on Sedgemoor, and a short 
historical narrative of each year's operations. Another section con- 
tains the computed latitudes and longitudes of the places on the 
westeni coast intersected in 1795 and 1796, and also of such otliers 
since determined as lie conveniently situated to the newly observed 
meridians. Here we find likewise the directions of those meridians j 
one on Blackdown in Dorsetshire, another on Rutterton Hill in De-* 
vonshire, and another on St. Agnes Beacon in (lorn wall ; os also the 
bearings, distances, of the stations and intersected objects from 
the several ascertmned parallels and meridians. 

The Croonian Lecture. On the IrHtahility of Nerves. By Evernrd 
Home, Esq. F.R.S. Read Nov. 20, 18(X). IPhil. Trans. 1801, p. 1.] 

Its object is principally to investigate the opinion hitherto euter- 
tfiined, that tlie nerves may be considered as chords that have no power 
of contraction within themselves, but only serve as a medium by 
means of which the influence of the brain may be communicated to 
the muscles, and the impressions made upon the different parts of 
the body may be conveyed to the brain. After pointing out the ex- 
treme difficiuty of such an inquiry, oXving to the few opportunities 
that offer for investigating the real state of the nerves in the living 
body, Mr. Home intimates that he resolved to avail himself of every 
opportunity that might offer of any operation in surgery performed 
upon nerves, either in a healthy state, or under the inffuence of dis- 
ease, in order to elucidate this intricate point, without neglecting 
certain experiments he thought he could devise upon animal bodies, 
before they are wholly deprived of life. 

The first case, which explains some circumstances respecting the 
actions of the nerves when under the influence of disease, was that 
of a middle-aged person, who, having hurt his thumb by a fall, expe- 
rienced long after an occasional sweUing and convulsions in that part, 
attended with spasms, which at times extended in the direct course 
of the trunks of the radial nerve up to the head, the patient being at 
times afflicted with absoiute insensibility. In order to put a stop to 
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the progress of this irritation, 'which seemcil to constitute the disease, 
it was proj)oged to divide the nerve os it passes from under the an- 
nular ligament of the wrist. This operation was accordingly per- 
formed, but not altogether with the desired success, owing probably 
to the wound not healing by the first intention* 

Among several singular circumstances in this case, we find also a 
retraction which took place in the cut ends of the nerve at the time 
of tlie operation ; and the first idea that suggested itself, was to en* 
deavour to ascertain whether this effect arose from an increase of a 
natural action in the nerves, or of one newly acquired and entirely 
produced by the disease. Various experiments were accordingly 
made on the cutaneous nerves of rabbits, and the phrenic nerve of 
horses immediately after they were killed. The results were, that a 
considerable retraction alvmys took place, and that any action the 
nerves are capable of exciting is nearly as strong after apparent death 
has taken place from a violence committed upon the brain (the horses 
having been killed by such means), as while the animal is in perfect 
health. 

As it might be suspected that the cellular membrane is the agent 
by which this retraction of the divided nerves is produced, further 
experiments were made in such a way as to prevent any other sur- 
rounding part from acting upon the nerve. Other experiments were 
also attempted, with a view#to determine whether the power of con- 
traction in a nerve continues for any len^h of time after apparent 
death has taken place, and also to ascertain what proportion of elas- 
ticity may be possessed by the nerves. The results were, — 1. That 
in all cases the nerves of an animal in health arc cafiable of retracting 
themselves when divided, and that this effect is entirely independent 
of tlie ports by which they are surrounded. 2. lliot tWs contraction 
takes place in the nervous fibres themselves, and is independent of 
the brain from which they originate, and the muscles and other parts 
in which they terminate. 3. That the contracted nerve exhibits to 
the eye an appearance of contraction (a serpentine or undulated di- 
rection), which docs not appear when the nerve is in a relaxed state. 

As the nerves are so easily influenced by electricity in exciting tlie 
muscles to action, it naturally suggested itself that some further in- 
formation might be obtained in the present investigation, by means 
of experiments made upon the nerves by the electric fluid. From a 
number that were made for the puipose, it appeared that when the 
nerve had been previously contracted in consequence of being divided, 
no increase of that contraction was produced by the edectric fluid, nor 
was any sensible effect perceived 'when the nerve hod not been pre- 
viously irritated. 

During this investigation a singular ease occurred, from which it 
5iat electricity is capable of depriving a nerve of all itsfime- 
for a certain time, without destroying them entirely. A young 
woman, while in the act of bolting the wmdow-shutter, was struck 
aerbss the eyes by lightning, and a second flash struck her a few mi- 
nutes after, while sl^ was rubbing her eyes with her hand having a 



tliimble on one of the fingerfi. TliU deprived her of sight for ten day», 
after which, having had a severe hysterical paroxysm, her vision re- 
turned, but convulsive and hysterical sensations still remained, from 
which she was not relieved till six weeks after. This case, which the 
author conceives to be a proof that the electric fluid is capable of sus- 
pending the functions of the optic nerve without altogether destroy- 
ing them, suggested the idea of some further experiments, with a 
view to ascertain whether electricity could be so ap|>lied, by artificial 
means, as to destroy the power of contraction possessed by nerves. 
The effects seemed to prove the negative ; but it is owned tiiese ex- 
periments were made under circumsttuices which did not inspire much 
confidence. 

It apj)ears, in general, that these experiments, and the observ'ations 
deduced from them, materially illustrate an action or power iiilierent 
in the nervous chords, capable of producing tlie symptoms which oc- 
curred in the cases here related ; and that the once favourite hyj>o- 
thesis of a nervous fluid, does not give a satisfactory solution of those 
nervous agitations, which only proceed for some way in the couise 
of a nerve, anti ore there arrested without being allowed to proceed 
to the brain. The disorder known by the name Tic Douloureux, is 
given as an example of the manner in which spasmodic tremors are 
propagated along the nerves. And a case of a locked jaw occasioiied 
by an injury to the thumb, is lastly mentioned, which corroborates 
all that has been said concerning the first case mentioned in this 
pa]ier. 

The Bakerian Lecture, On the Mechanism af the Eye, By Tliomas 
Young, M.D.F.ii.S. IleadNov,27,1800. {imi.Trans.\m\,p.n,^ 

The copious contents of this lecture relate chiefly to the power pos- 
sessed by the eye to accommodate itself to the perception of objects 
at diflPerent distances, concerning wliich a variety of opinions have 
been entertained. 

After some general considerations on the sense of vision, from wdiich 
it appears that though the extent of the field of perfect vision for each 
position of the eye be not very great, yet there is reason to believe 
that its refractive powers are calculated to take in a moderately di- 
^ict view of a whole hemisphere : the author, aware how essential 
it is in an inquiry of so delicate a nature to proceed upon solid, and 
as far possible incontrovertible grounds, delivers a set of dioptrical 
propositions (eight in number), each accompanied by some scholia 
and corollaries, from which he means to deduce the principal infer- 
ences brought forward in the sequel of the lecture. 

llie nsdure of these can only be here intimated by their different 
enunciations, some of which may appear elementary, yet lead to 
results of a less obvious nature. They are as follows; — 1. In all 
refractions the ratio of the sine of the angle of incidence to the sine 
of the angle of refraction, is constant. 2. If between two refra(;ting 
mediums a third medium, terminated by parallel surfaces, he inter- 
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posed, the whole refrc^ctlon mW remain unchanged. 3. At the vertex 
of a given triangle to place a given refracting surface, so that the in* 
cident and refracting rays may coincide with the two sides of the tri- 
angle joined at the vertex. 4. In oblique refractions at spherical sur- 
faces, the line joining the conjugate foci passes through the point 
where a perpendicular from the centre falls on the line bisecting the 
chords cut off from the incident and refracted rays. 5. To find the 
place and magnitude of the image of a small object after refraction 
at any number of spherical surfaces. 6. To determine the law by 
which the refraction of a spherical surface must vary, so as to collect 
parallel rays to a perfect focus, 7. To find the princijial focus of a 
sphere or lens, of which the intenial parts are more dense than tlie 
external. And lastly, to find the nearer focus of parallel rays falling 
obliquely on a sphere of variable density. How these various propo- 
sitions, both problems and theorems, apjdy to tlie structure and func- 
tions of the eye, will be manifest to those anyways acquainted with 
investigations of this nature. 

As the focal distances of the eye, whether pennanent or variable, 
must be one of the principal data upon which this inquiry is to pro- 
ceed, an instrument for readily determining these distances could not 
but be a very essential desideratum. Although due praise be here given 
to Dr, Portenficld s optometer, invented for that pur})ose, Dr. Young, 
thinking it capable of considerable improvements, describes another 
apparatus of a more simple construction, and much more convenient 
and accurate in its application. Its principle depends on the cir- 
cumstance, that when we look at any object through two small holes 
within the limits of the pupil, if the object be at the point of perfect 
vision, the image on the retina will be single ; but in every other case 
the image, for reasons previously stated, will become double, and 
will appear as two lines crossing each other in the point of perfect 
vision. Thus we see that tliis point of intersection coincides with that 
of perfect vision, and by the help of a lens, and of a scale deduced 
from one of the corollaries of the fourth proposition, we are enabled 
to determine the focal distance of every eye. The mechanical part of 
this apparatus must be learnt from the figures which accompany the 
lecture. 

On these principles, and with this instrument, the author proceeds 
next to investigate the dimensions and refractive powers of the human 
eye in its quiescent state, and the form and magnitude of the picture 
which is delineated on the retina. Hiis he has performed chiefly on 
his own eye ; and he has in general grounded his calculations on 
the supposition of an eye nearly similar to his own* The various ex- 
pedients he has used for obtaining accurate measurements, is perhaps 
not the least interesting part of the lecture. Nor will the series of 
general observations on the structure and functions of the eye, into 
which the author enters circumstantially, be found of less moment and 
curiosity. Among these may be noticed the obliquity of the uvea, 
and of the crystalline lens nearly parallel to the uvea, with respect 
to the visual ray, whereby a distortion of the focal point is produced 
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in aome eyee, and certain instancea of oblique viaion may be duly ac- 
counted for ; also the different refractive powers of the crystalline lens 
at the centre and near its surface, the former after death being to that 
of water in the proportion of 21 to 20, and gradually decreasing till 
at the surface it becomes equal to that of the surrounding medium, 
thus producing a mean refraction for the whole lens, considered as a 
body of equal density, in the proportion of 14 to 13 when compared 
with that of water. We also find here that the whole extent of per- 
fect vision is little more than 10°, or more strictly speaking, that the 
imperfection begins within a degree or two of the visual axis, and 
that at the distance of 10° or 15° it becomes nearly stationary, until 
at a still greater distance vision is wholly extinguished ; but that the 
motion of the eye, at the same time, has a ran^e of about 55° in 
every direction, so that the field of perfect vision, in succession, is by 
tliis motion extended to a circle of 110° diameter, 'flie advantage 
also of the spherical form of the eye, not only for motion but also for 
vision, is illustrated by diagrams. These few observations are here 
inserted not as a just delineation of this important part of the lecture, 
which cannot be condensed within uur limits, but as a few examples 
of the sort of information the reader may expect to derive from it. 

In a following section the author proceeds to inquire how great 
are the changes wliich the eye admits, and what degree of alteration 
in its proportions will be necessary for these changes, on various 
suppositions ; — 1. A change in the radius of the cornea, 2. A change 
in the distance of the crystaUine lens from the retina. 3. These two 
causes acting conjointly ; and 4. Some alteration in the figure of the 
lens itself. A minute inquiry follows next, wliich of these changes 
actually takes place in natiure : and here a variety of experiments are 
mentioned, contrived for the pui^ose of deciding on the truth of each 
of these suppositions. The object of the first scries of these experi- 
ments, the results of which were directly inferred from the effects of 
immerging the eye in water, is to ascertain the curvature of the cor- 
nea in all circumstances ; and from these results it appears that the 
cornea is not concerned in the accommodation of the eye. A similar 
investigation is instituted to inquire whetlier any alteration in the 
length of the axis of the eye, which would affect the distance of the 
lens from the retina, actually takes place in nature. And here, too, 
the results are, that it is highly improbable that any material change 
in the leng^ of this axis is ever produced, and that it is almost im- 
possible to conceive by what power such a change could be effected. 
The opinion of the joint operation of these two causes, which had 
derived g^eat respectability from the ingenious and elegant manner 
in which it had been treated by Dr. Olbers of Bremen, and from being 
the result of the investigation of Mr. Home and the late Mr, Kamsden, 
is, lastly, shown to be inconsistent with the experiments related in this 
pa^r. 

We now come to tiie important section, in which the author in- 
quires into the pretensions of the crystal^e lens to the power of 
altering the focal length of the eye. The grand objection to the 



efficacy of a change of %ure in the lens, waa derived from varioua 
inatances of pereons, who, after they were deprived of that part of the 
organ, still retained the faculty of accommodation. The result of this 
inquiry was, contrary to e^otation, that in an eye deprived of the 
crystalline lens, the actual focal distance, as ascertained by the opto- 
meter, is totally unchangeable : for the proofs deduced in favour of 
this assertion, the author acknowledges himself indebted to Mr. Ware, 
who obligingly introduced him to several of his patients on whom the 
operation h^ been performed. Having thus, then, pointed out the 
inconveniences attending all the other hypotheses, and some imper- 
fections in the experiments adduced in ^eir favour, and having re- 
moved Uie principal objections to tlie opinion of an internal change 
of the figure of the lens, tlie Doctor proceeds to descriln: some ex- 
periments which he conceives come very near to a matliematical de- 
monstration of the existence of such a change, and likewise in a great 
measure explain its origin and the manner in which it is effected, 
llie resulta of these experiments are deduced from tine different dis- 
tribution of light in the Image of a lucid point on the retina, according 
to the different states of the eye ; and mfenrlng thence, on the ma- 
thematical principles above laid down, what form of the lens will ac- 
count for those Afferent impressions. It is here acknowledged that 
the mere action of the external coats of tlie lens, does not, as was 
stated by the author eight years ago, afibrd a satisfactory explanation 
of the phaenomenon. It seems, however, manifest, tliat changes of 
figure iakt place in the lens, which can be produced by no external 
cause ; and this seems to establish the muscularity of tlie lens, long 
since suggested by Dr. Peml>erton, Albinus, and others. "Hie words 
of the author on this subject ore, “ If we compare the central parts 

eacli smface of the lens to the belly of a muscle, there is no diffi* 
culty in conceiving their thickness to be immediately** (or sponta- 
neously) '‘increased, and to produce an immediate elongation of the 
axis, and an increase of the central curvature; while the lateral parts 
cooperate according to their distances from the centre, and in dif- 
ferent individuals in somewhat different proportions.” And an inti- 
mation is here added, that it would be worthy of inquiry, whether 
the state of contraction may not also immediately add to tiie refrac- 
tive powers of the lens. 

In the last section we find some anatomical iUustraUozjis of the 
c<mstruction and capacity of the organs of various classes of animals 
for the functions attributed to them. The human lens is not only 
ascertained to be of a radiated structure, iHtt, on close inspection, 
the number of radiations is iound to be ten on each ade. 
greatest pains were taken to trace nerves into the lens, but as yet 
without success. The author, however, declares his conviction of 
theh existence, and of the precipitancy of those who have absolutely 
denied them ; and adduces some observations in favour of this asser- 
tion. He next describes a zone, or gland, surrounding the margin 
of the crystalline, which he bus observed in many ammals, and whkh, 
from acme phecnomcaa of vision, he also infers in the human eye. 
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Borne obserrations are lastly added ooncemiog the nature and 
situation of the ciliary processes in various animals; also on the 
nature of the maraupium nigrum of birds, and the hoi:seshoe*like 
appearance in the choroid of fishes ; both which have improperly 
been termed muscular, — the former being a mere duplicature of a 
membrane which may be unfolded ; and in the latter the whole mass 
being evidently of an uniform texture, the fibrous appearance which 
has misled some former observers being the efiPect of transverse fis* 
Bures, or cracks, which may easily be mistaken for filaments. 

The lecture concludes with a few observations on the bony scales 
of the eyes of birds, to which the author denies any concern in 
changing the focus of the eye ; and on a cavity observable in the 
eyes of some insects which has been supposed to in some measure 
subservient to this puri>ose. 

On the necessary Truth of certain Conclusions obtained by Means of 
Imaginary Quantities. By Robert Woodhouse, AJM. Fellow of 
Caius College. Communicated by the Rcik S. Vince, A.M. Plnmian 
Professor of Astronomy in the University of Cambridge. Read 
January 8, 1801. [PhU. Trans. 1801, p. 89.] 

Tlie object of this paper is to show, that we may be assured of the 
justness and accuracy of conclusions obtained by means of imaginary 
quantities, without verifying such conclusions by separate investiga- 
tions, or without inferring Sheir trutli from analogy. In the first part 
the author premises at some lengtli certain arguments, to show that 
the operations with impossible quantities must have a logic equally 
strict and certain with the logic that appertains to real quantities, 
and that the aid obtained by tliese qxiantities would be perfectly use- 
less if such conclusions rested only on the fhul baas of analogy. 

The author proceeds next to show that operations with imaginary 
quantities ore by no means mechanical, but that they are conducted 
according to the rules of strict and rigorous logic; and that, although 
strictiy speaking no proposition concerning them can be true or false, 
yet, after the demonstrations of certain formulse for real quantities, 
demonstrations with in^ossible quantities may be legitimately and 
logically conducted. series, for instance, for the devdopment 
of an exponential, when the exponent is an impossible quantity, can 
n^er, independently of certain arbitr^ assumptions, be duly esta- 
blished ; and yet, when Ubio exponent is the sign of a real quantity, 
the formula tor Ihe development may be rigorously proved. With 
regard to demonstration, it w dmwn, as in the case of real quantities, 
it actually proceeds by a series of transformation, each proved to be 
the same as the foregoing, not by any arguments grounded on the 
pre^extif^ of real quantities, but by reference to the forms certain 
abndg^ symbols are made to represent, and to the nature of the 
opexwSm directed to be performed with certain signs. 

Afoer thus establishing the principle by which operations with 
imagery characters are regulated, the author sliows its efficacy and 
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the use of imagiaary characters in the summation of series, proceed- 
ing according to the powers of the scries and cosines of arcs in 
arithmetical progression. He likewise shows, that according to his 
mode of explanation, certain ambiguous expressions that occur in 
analysis are perfectly intelligible, and that in the controversy con- 
ceming the logarithms of negative quantities, carried on formerly 
between Leibnitz, Bernoulli, Euler, and Dalembert, all paradox and 
ambiguity m^ be made to disappear, by referring to the origin and 
real import or^e impossible exponenti^ quantities. 

Although the principal object of this paper is to vindicate the in- 
dubitable justness of the operation conducted with imaginary cha- 
racters, yet in the latter part some arguments are likewise offered in 
favour of the commodiousness of imaginary expressions for facilitating 
calculations. And, lastly, it is contended, that in the present state of 
analysis, these expressions are particularly useful in deducing certain 
conclusions, which without their aid could not be obtained without 
much di^culty. 

On the Production of Artificial Cold by Means of Muriate of Lime. 

By Mr. Richard Walker. Commumcated by Henry Cavendi^, Esq. 

F.RS. Read January 22, 1801. [iV«7. Trans. 1801, j?. 120.] 

Mr. Walker, since his late eammunications to the Society on the 
beat means of producing artificial cold, received intelligence tliat 
Mr. Lowitz, Professor of Chemistry at Petersburgh, had made some 
experiments, in wliich a neutral salt different from tliose he had him- 
self used, and which is but little known or attended to, produced 
effects which exceeded his expectations. ITie salt is the muriated 
lime; which, mixed with snow in the proportion of about 3 to 2, at the 
temperature of +27°, produced a refrigeration which sxmk the ther- 
mometer to —65° ; and with this mixture the Professor in one ex- 
periment froze no less than 351bs of quicksilver. 

Mr. Walker repeated the experiment with success ; but finding 
that it can only made during a freezing atmosphere, he resolved 
to try the efiTect of this salt, reduced to such a strength by evapora- 
lion as to endure being kept in a solid state throughout the year. 
After describing the exx»edients used for this purpose, he enumerates 
the results of two sets of experiments ; tlie first made with the mu- 
riated lime prepared so as to be used in winter only, that is, of the 
specific strength of I ’450 ; and the other made with the salt prepared 
so as to be kept for use at any time, the stren^i of which was 1 *490. 
llic apparatus here used (though somewhat improved) is not unlike 
that described in Mr. Wdker's former communication, nor is the 
process materially different. 

llie paper concludes with a general view of the different frigorific 
mixtures : — 1 st, those composed of chemical substances witli ice ; 
and 2nd, those in which the use of ice is dispensed with. In a post- 
script the author suggeste a method of obtaining transparent ice, fit 
for optical purjmses, which is effected merely by immersing a vessel 
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contatjiing a fxigorific mixture in water; by this means he has /re> 
quently obtained a pellucid coating of ice on the outside of the vesseis, 
of considerable thickness, and, by adapting the form of the vessel, of 
any %ure that might be required. 


Account of a monstrous Lamb, In a Letter from Mr. Anthony Car- 
lisle to the Right Honourable Sir Joseph Banks, Bart. K.B. P.R.S. 
Read January 29, 1801. [Phil. Trans, 1801, 

The head of this animal, or rather foetus, for it was not bom alive, 
was disproportionately small, and had no resemblance to the natural 
form except in the external ears, which were contiguous, and placed 
on the front part of the head. Between them was on opening, wluch 
proved to be the common passage to Iwth the oesophagus and the 
trachea. All the organs which are usually found on the face were 
here wanting ; there being neither eyes, nose, nor any of the appa- 
ratus belonging to tlie mouth : the cranium was formed into a hard 
bone, bearing a near resemblance to the head of a tortoise, and about 
the size of a plover’s egg. 

On dissecting this singular production, it was found that the whole 
cerebmm and ^ its nerves were wanting. It is hence inferred that 
the formation and growth of animals in the uterus are independent 
of any influence from those parts of the brain which properly belong 
to sensation, llie author regrets that this animal did not live to show 
the phaenomena of volition directed to its limbs and other parts, with- 
out that intelligence from the organs of the senses which regulate 
the actions of perfect animals. A careful observance of such circum- 
stances, he thinks, might lead to discoveries of the greatest imjmrt- 
ance in that ])art of physiology which is still enveloped in much ob- 
scurity. 

An Anatomical Descripthn of a male Rhinoceros, Eg Mr, H, Leigh 
Thomas, Surgeon, Communicated bg George Fordyce, M,D, F,R,S, 
Read January 29, 1801. [PhU, Trans, 1801, />. 145.] 

An opportuni^ having lately oflered of examining a living rhino- 
ceros, 8^ of dissecting it after death, Mr. Thomas availed himself 
of the frivourable incident ; and in this paper aflbrds us all the in- 
formation he could gather concerning that curious animal* 

Dr. James Parsons having, upwards of fifty years apo, laid before 
the Society some account of the external parts of a rhmoceros, a re- 
capitulation is here given of W'hat is contained in that paper ; but on 
the other hand, the description of the internal puts, and of some of 
on^s, is the more ample, and, together with some observations 
bn its mbits, will probably prove equally satisfactory to the anatomist 
and the physiolodst. 

Without entei^ into the technical part of this description, we 
shall only notice here certain peculiarities concerning the eye, in 
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which a atructure ha$ been observed, of which no other animal is as 
yet known to partake. 

In cutting through the eye, four processes were met with, arising 
by distinct tendons from the internal or posterior portion of the scle- 
rotic, which, passing forward, gradually became broader, and insen- 
sibly lost themselves in and formed a part of the choroid. ITxcsc 
processes had a muscular appearance. The ciliary processes were 
affixed to the crystalline lens, which was nearly spherical, with the 
anterior surfaa^omewhst flattened. 

Concerningflfle use of this structure, especially of the processes, 
tlie author observes, that as the natural unwieldiness of this animal 
probably unfits it for quickly directing its sight to objects which for 
its own preservation it ought t6 be able to examine easily and mi- 
nutely, nature seems to have supplied it with an apparatus calculated 
to remedy this imperfection, l^e change in the eye, which adapts 
it for distinct vision at different distances, the author ascribes in a 
great measure to the four above-mentioned processes, wliich upon 
contracting will shorten the axis of the eye, and produce the desired 
effect : for near objects, it is observed that this animal has the eyes 
placed much nearer the mouth than any other, whence, without any 
adaptation of the eye, it is capable of performing the most essential 
of its functions, vir that of exfunining the food necessary for its sub- 
sistence. ^ 

Demonsiraiion of a Theorem, by which such Portions of the SoUdiiy of 
u Sphere are assigned as admit an algebraic Expression. By Robert 
Woodhouse, A.M, Fellow of Caius College, Cambridge. Communi<- 
cated Joseph Planta, Esq. Sec.R.S. liead February 12, 1801. 
[Phil. Trans. 1801, j». 153.] 

In the second volume of the Memoirs of the National Institute, 
M. Bossut announces a theorem relative to the solidity of a sphere 
similar to Viviani's, by which quadrable portions of a hemispherical 
vault are assigned. M. Bossut withliol^ the analysis that led him 
to his result, but mentioas that it involves an integr^on much more 
complicated than that which occurs in Viviani's problem. In Ihe 
present paper, Mr, Woodhouse furnishes the analysis that leads to 
the result announced in Bossut's theorem, and, by a transformatioa 
of the co-ordinates of the sphere, arrives at a differential expression, 
the integration of which does uot appear more complicated tlian that 
employ^ in the solution of Viviani's problem. 

Account of the Discovery of Silver in Herlmd Copper Mine. By 
Jeffin Hawkins, E^. Communicated by the Right Hon. Sir Joseph 
Banks, Bart. K.B. P.R S. Read February 12, 1801. [Phil 
Trans. 1801, ji. 159.] 

Thin ore was found in the Herland mine, about six miles from 
St. Michaefs Mount in Cornwall. It coxwists chiefly of lodes of 
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of which ecveral nm nciurly in a parallel direction from ea«t 

to west. 

Tlie peculiarity here is, that there are several cross courses which 
run north and south, the greatest part of which contain no metal : 
tiiese meeting with the lodes of capper ore, interrupt their continuity, 
or, as is expressed by the miners, heave them out of their direction, 
so that at the pltme of intersection the copper lodes seem to have 
been forced aside eighteen or twenty inches. One of these cross 
courses has of late been discovered to yield silver iisyjp inconsider- 
able quantity; but with this particular circumstance, at and near 
the place of intersection the ores both of silver and copper are much 
less productive than at some distance irom it. The silver ore con- 
sists of a mixture of galena, native bismuth, gray cobalt, vitreous 
silver, and native silver chiefly in a cajiillory form, 

Accmtnt <jf an Elephant * b Tusk^ in which the Iron Head of a Spear was 
found imbedded* By Mr* Charles Combe, of Exeter College, Oxford* 
In a Letter to the Right Hon. Sir Joseph Banks, Bart. K.B. 
P.R.S* Read February 19, 1801. [Phil. Trans. 1801,/?. 165.] 

This tusk, which weighed fifty pounds, and measured about six feet 
in lengtli, is supposed to have been imported fi’om Africa, and was 
purchased at Liverpool by a manufacturer of Birmingham, On 
shaking it, a rattling noise was heard near the middle part, which, 
on cutting the tooth transversely, was found to be occasioned by on 
iron spear-head, about six inches and a half long, which lay in the 
longitudinal direction of the tooth, with the point foremost, and was 
considerably corroded. It is conjectured tliat tlie spear had entered 
at the basis of the trunk, between the interior angle of the eye and 
the proboscis, the cavity of the tusk being plac^ immediately be- 
neath this port. From the quantity of bony matter tiiat had been 
formed round this extraneous body, it is inferred that the animal 
must have lived a considerable time after it had received the wound. 
— ^I'hc spear-head and the part of the tooth in which it had been im- 
bedded were cxliibited to the Society at the close of the Meeting. 

Description of the Arsmiates of Copper, and of Iron, from the County 
of Cornwall. By the Count de Boumon. Communicated by the 
EigM Hon. Sir Joseph BankSfR^rL K.B. P.R.S. HcadFebruary 1 9, 
1801. [Phil. Tram. \Sbl, p. 169.] 

In the mine called Huel Garland, in the parish of Gwennap in 
Cornwall, has lately been discovered a species of ore, consisting of 
different combinations of the arsenic acid with copper and iron, 
which, though some mention have been made of it by German 
writers as having been found in Silesia, appears yet, from the great 
abundance afforded by the above-mention^ mine, to be almost pe- 
culiar to tins country. After on historical account of the little that 
has hitherto been known concerning this substance, Count Boumon 



proceeds to describe the external appearance of the specimens he 
has had opportunities to examine; and from these characters, to- 
gether witli an accurate analysis of the different sorts made by 
Mr. Chenevix, he deduces the following classification of this new 
mineral. 

The principal distinction is in arseniates of copper and of iron. 
Of the former there ore four sjiecies ; — 

1 . Arseniates of copper, in the form of an obtuse octaedron, This 
is said to be .^e most simple, and appears to be the original form of 
an ore. ITie mnute descriptions of the crystals are in tliis, as in all 
other species, illustrated by delineations. This sort is very light, its 
average specific gravity being 28*819. Its hardness is inconsiderable, 
and its transparency seldom perfect. Its colour is either a beautiful 
deep blue or a fine grass-green, and sometimes white with a slight 
blue cast. According to the analysis, this variety of colours depends 
chiefly on the quantity of water which enters into the crystallization. 

2. Arseniate of copper in hexaedral laminee with inclined edges. 
The colour of this ore is a fine deep emerald green, and sometimes a 
light green. Two of tlie six sides have so great a lustre that they 
offen assume the appearance of metallic foils. Its specific gravity is 
25*488. It is less hard than the preceding species. Its thin crystals 
are transparent, md it frequently decrepitates in fire. 

8. Arseniate of copper in thejfbrm of acute octaedrons. Its colour 
is a brown or bottle-green, the surface often reflecting a golden tint. 
Its specific gravity is 42*809. It is sufficiently hard to scratch fluor 
spar, but not glass. Its transparency is generally very great. These 
general characters are by no means permanent. Its crystals are not 
always determined, nor does it at all times exhibit a similarity of 
colours. These differences of form and aspect have induced the 
Count to distinguish five varieties, which are denominated as follows: 
— 1. Capillary of a detenninate form; 2. Capillary of an indetermi- 
nate form; 3. In crystals perfectly regular in one part of their 
lengths, and fibrous at their extremity ; 4. Amianthiform, consisting 
of very delicate flexible fibres; and 6. Hematitiform, not unlike the 
tin ore known by the name Wood-tin. 

4. Arseniate of copper in the form of a triedral prism.— As the 
crystals of this species are seldom sufficiently insulated to be distinctly 
perceivable, and are in general so small as to escape the naked eye, 
all tlieir various forms are here more pa^cularly described, and also 
their progressive change of figure as th^deviate froni their primitive 
configuration. Its specific ^vity is 42*809. Its hardness is not so 
great as that of the preceding species, as it does not easily scratch 
calcareous spar. Its crystals arc often transparent, and of a very 
beautiful blueish-men colour ; but their surface easily decomposes, 
and the crystals Aen become black and perfectly o|^ue. 

The second class, being the arseniates of iron, is distinguished into 
two species : — 

1 . Ihe arseniates of iron, properly so called. — This ore crystallizes 
in perfect cubes, sometimes, though rarely, a little flattened. Its 
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epeciiic ^vity is 30*000 : its hardness just sufficient to scratch 
calcareous spar. Its crystals, which are tolerably transparent, are 
of a dark green colour, with sometimes a brownish tinge ; and when 
a decomposition takes place, the crystals pass into the state of a 
pulverescent oxide of a tine reddish yellow colour. 

llie 2nd species is denominated cupro-martial arseniate. Its 
crystals are of an uncommon brilliancy, and perfectly transparent : 
their form is a rhomboidal tetraedral prism. Its specific gnwity is 
34*003 : its hardness rather greater than that of the arseniate of 
iron ; the colour, a very faint sky-blue, sometimes a little deeper. 
Hitherto this ore has not been met witli in any form but Uiat of a 
perfect crystal. 

Analysis of the Arseniates of Copper^ and of /ron, described in the pre~ 
ceding Paper ; likewise an Analysis of the red octaedral Copper Ore 
of Cornwall ; with Remarks on some particular Modes of Analysis. 
By Richard Chenevix, Esq. M.R.LA. Communicated, by the Eight 
Hon. Sir Joseph Banks, Bart. K.B. P.R.S. Read March 5, 1801, 
[l^hil. Trans. 1801, p. 193.] 

After having perused the accurate detail of the external characters 
and crystalline varieties by which Count de Bournon, in a paper he 
lately communicated to the Society, idet^tified the several species of 
the ores mentioned in tlie title* the mineralogist will surely be grati- 
fied to find in this, wliich may be considered as a continuation of the 
Count's treatise, an elaborate analytical investigation, whereby not 
only the above-mentioned classification is fully confirmed, but also 
some progress is made in the theory of the docimastic art. After 
pointing out the principal imperfection of this art, and in what 
manner more precision is likely to be obtained, both as to the pro- 
cesses and the terms used in describing them, Mr, Chenevix enters 
into a full detail of the mode in which he proceeded in his inquiry, 
and of the many precautions he used in order to obviate every pos- 
sible deception. The results, he repeatedly declares, have been to 
him singularly satisfactory, as they fully evince that great confidence 
can be placed in the crystallographical arrangement, and that in fact 
the evidence obtained by the two modes reciprocally contribute to 
confirm the inferences derived from each. 

These results, as ^ as they relate to the arseniates of coiiper, are 
bricfiy these : — 

The natural arseniate of copper exists in three different states of 
combination; riie first containing 14, the second 21, and the third 
28 per cwt. of the arsenic acid. 

Each of these may contain different proportions of water, eitlmr as 
constituting a hydrate, or as water of crystallhation. 

Upon losing ^eir water they generally pass from a blue to a pale 
green colour, and finally to brown. 

One species only, being the first of the Count’s classification, can 
be consid^d as a real arseniate of copper ; the others, from the 
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quantity and combination of the water they contain, being more 
properly areeniatea of hydrate of copper. 

This first species is not to be put on the same footing with the 
others ; since, by admitting a due proportion of water, it would, by 
calculation, be reduced to a lower class than that which it really 
occupies. 

Lastly, the proportion of acid in each of the species except No. 2. 
is here assigned. And as to this last-mentioned species, it is observed, 
that it is to be considered as a particular variety, consisting of a much 
greater proportion of oxide, with a less quantity of water, combined 
with nearly the same proportion of arsenic acid. 

After having carefully examined the natural nrseniates, Mr. Che- 
nevix paid some attention to a few artificial ones, being precipitates 
from nitrate of copper, by an arseniate of ammonia. And here he 
found very different proportions of the ingredients, the arsenic acid 
in one species being no less than 40 per cent. Hence we gather, 
that only two simple ingredients, combined in four different pro- 
portions, produce no leas than eleven different species or com- 
binations, which ore now determined both by external and chemical 
characters. 

Speaking next of the arseniates of iron, Mr. Chenevix observes, 
that they have but lately been distinguished from those of copper. 
One species, in fact, contains a sufficient proportion of this last metal 
to merit the name of cupreous araeniate of iron, lliis proportion was 
27*5 of iron to 22'5 of copper, both in the oxide state ; the arsenic 
acid amounting to 33*5, whilst 12 of water and 3 of silica made up 
within the 100 parts on which the experiment was tried. The 
proportions of what is properly called tlie araeniate of iron were 
45 oxide of iron, 9 oxide of copper, 31 arsenic acid, 10 water, and 
4 silica. Upon this ore are often seen certain crystals of a cubic 
form and of a deep brownish red, which, according to Count de 
Boumon, are in a state of decomposition. These were found to con- 
tain but little acid or water, probably owing to their decomposition. 

Artificial arseniates of iron, produced by the decomposition of ^en 
and red sulphate of iron by arseniate of ammonia, were next examined. 
l"he ingredients of the green arseniate were found to be, 43 oxide of 
iron, 38 arsenic acid, and 19 water ; and of the red arseniate, 36*5 
oxide of iron, 4U5 arsenic acid, and 20 water. 

Observing in the course of these enpiments a great variety of 
appearances assumed by the combinaWhs of iron with salts, the 
oxygen, and other ingrements, the author enters into a curious in- 
quiry cm this subject ; from which he deduces, in particular, the great 
variety of colours exhibited by that metal in divers stones or ibssils, 
in which that variety, he infers, is derived firoan tiie dlfifenent degrees 
of oxygenation of the iron. 

In a third section the author enters into an analysis of a red 
octaedral copper ore found in Cornwall, of which he had occasion to 
examine several specimens in the preceding investigation. After 
describing several fruitless attempts, chiefly by means of acids, to 
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decompofte this ore, he had recourse to a process to which he was 
led by some instances he had before observed, in which a mixture of 
two compounds of the same in^dients, but in different proportions, 
remained insoluble, while a third substance seemed to operate upon 
at least one of these two compounds, and to produce the decompo- 
sition that was aimed at. The following is the manner in which he 
explains this operation ; — When a metallic oxide A, ibr instance, 
containing 25 per cent, of oxygen, is in contact with the metallic 
oxide B, containing 10 per cent., they will each remain quiescent in 
their respective states : but if a solvent C, for which the substance B 
has no acuity at 10 per cent, of oxygen, but a powerful one at 15 
or 20 per cent., comes to be added, then may the oxide A lend a 
part of its oxygen to B, in order to enable it to combine with the 
solvent C. llius when phosphoric acid had dissolved all it could of 
the pulverized ore, its oxygen in the part undisaolved was concen- 
trated, as it were, to the amount of about 20 per cent, ; and all that 
which could not be dissolved, would, through a twofold affinity of 
copper for oxygen to the amount of 20 per cent,, and of phosphoric 
acid for the oxide of copper of that degree of oxidation, yield up its 
entire shore of oxygen, to favour the combinations which took place 
in the new order, &e only one which could exist among the sub- 
stances now present, 

I^>om the variety of experiments founded upon this reasoning, it 
has been gathered, that the copper in this ore contains much less 
oxygen than has ever been suspected in any oxkle of copper ; and 
that, {rom the quantity of the copper w^hich was precipitated in the 
metallic state by iron, it appears to be combined in t^e proportion 
of only 11^ per cent., the rest being pure copper,— a state of metal- 
lic concentration of which no instance has as yet been observed in 
nature. 

It is lastly suggested, that, considering not only the great purity 
of this ore, but oli^ the singular facility with which this useful metid 
may be extracted horn it, it will be found much superior to every 
copper ore hitherto discovered. It contains no iron and no sulphur ; 
the absence of which latter is a peculiar advantage. It is hence 
stron^y recommended to the proprietors of mines to be particularly 
attentive to this ore, which is said not to be uncommon in some parts 
of Cornwall, whereby they are likely not only to further their private 
advantage, but may idso materially contribute to promote the public 
utility. 

A Hiitorienl emd Anatomi^l Descr^ti&n a doubtful umphtbious 

Animal of Oemony, ca(M, by Laurenti, Protouo Anenmns. By 

Charles Bchreibers, M.M* of Vienna* Communicated iy the Biyht 

Non* Sir Joseph Banks, jBtfrf. PM*S* Head Maieh 2{r, 1801. 

IFhiL Trana* 1801, p* 241.] 

This ringulmr production has hitherto been found only in a small 
lake in Camioli^ called Sitticher See, and has never yet been met 
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with in other ktrge lakes of the neighliourhood, altliough diese be 
known to communicate with the former by subterraneous channels. 
The specimens wluch have as yet reached either the public or private 
collections are so few, that all the descriptions hitherto given by 
Lauren ti, Scopoli, Herman, Schneider, and Gmelin, have been found 
equally defective and erroneous, especially as to the anatomical con- 
strucdoD, which, indeed, those able naturalists have scarcely had 
opportunities of investigating. This defect probably gave rise to a 
difference of opinion concerning the chiss to which this ammal is to 
be annumerated ; some considering it ns a species arrived at its degroe 
of perfection, while otliers maintain that it is tlie larva of some kind 
of lizard hitherto unknown. 

l"he principal object of this paper is to offer so circumstantial a 
description of the different parts of this animal as to enable physio- 
logits to determine the point hitherto undecided, llie specimen from 
which this description was taken measured about thirteen inches in 
length, and one inch in diameter ; the fore part of the head was flat 
and narrow, somewhat resembling the bill of a duck ; the upper lip 
projected considerably beyond the lower one. No external traces of 
nostrils, ears or eyes could be discovered. Of the latter, however, 
some indications are thought to have been perceived on a living spe- 
cimen. On each side of the occiput was an opening, like those of 
fishes ; and over them certain bmnchiol appendages, similar to those 
in tadpoles and other larvae of amphibious animals ; whence probaMv 
arose the difference of opinions concerning the nature of this animal. 
Prom the description here given, we are to infer, that the construc- 
tion of these parts, when carefully examined, differs materially from 
those as well of fishes as of tadpoles or otlier larvae. 

llxe body is round, equally tliick tliroughout between the fore and 
hind feet : the fore feet are about one inch long, each having three 
toes without noils, the hind feet about two lines shorter with oiSy two 
toes ; behind the latter the body grows narrower, and terminates 
in the tail, which is compressed on the sides, and ends nearly in a 
point. The skin is coriaceous; but looking at it with a magnifier, it 
exhibits a number of minute glands underneath the epidermis, simflar 
to those in water-lizards, &c. its colour when alive is a light red : 
but when kept a while in spirits, it becomes of a dusky brown.— A 
detailed account is also pven of the muscular fibres under the skin. 

Upon opening the body by a longitudinal section, the whole ca- 
vity was found almost fiUed by the liv|IIMxtending from the thorax 
down to the pelvis, so as to cover greatest part of the other 
visoera. Hie heart consists of a single ventricle, and an auricle as 
large as the ventricle. The situatione, dimensions, and structure of 
these, as well as pf the stomach, intestines, galli>bladder:, iqpken, 
kidneys, pancre^, &c., m minutely described : and as it was found 
to have something particular in its formation, the autiior dwdfls 
somewhat more at krge on the air-bladder, or pneumatic apparatus, 
which he met with in the thorax, immediately below the heart. This 
he found to be a simple bag, wi^out any ceUular structure, as ip the 
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rei^imtoiy oifpcms or lung$ of other amphibioua animala ; but a sami# 
lar vi8ou« he Im hitherto sought for in vain in the laiw of water 
lixards or other animals of that description. 

Concerning the habits of this singular animal, we learn from a 
friend of the author, who resides near the lake where it is found, and 
who had the good fortune to keep one of them alive during several 
days, that it seemed at all times very torpid ; that though it would 
occasionally swim with the help of its broad tail, it was in general 
motionless at tlie bottom of the water. Sometimes it rose to the 
surface, stretched its head out of the water, seemed to take in air, 
but immediately returned to the bottom. It crept by means of its 
feet both at the bottom and on the side of the vessel, but so slowly 
that the circumstance may be thought characteristic of the animal. 
Sometimes, putting its head out of the water, it produced a hissing 
noise, louder than could have been expected hrom so small an animal. 

The author, lastly, compares this singular production with the Siren 
lacertina of Linnseus, which has since been classed with the fishes 
under the name of Murom Siren, and finds a considerable analogy 
between the two : and though he seems unwilling to determine whe- 
ther the animal he describes be perfect, or only a larva of some un- 
known species, the facts he has adduced will probably be thou^t to 
favour the former of these opinions. 

Observations tending to investigate the Nature of the S»«, in order to 
find the Causes or Symptoms of its variable Emission of Light and 
Heat j ioitk Remarks on the Use that may possibly be drawn fr<»n 
Solar Observations, By William Hersohd, LL,D, F.R.S, Read 
April 16, 1801. [PA#7. Trans, 1801, p. 265.] 

The principal object of this paper is to explore the causes or sym- 
ptoma of the variation we observe in the emission of light and Wt 
from the sun. 

Consideiii^ the great influence of these agents on most of the 
concerns life, it is scarcely necessary to point out the importance of 
the inquiry : not that any discoveries we may make on the subject 
win ever enable us to modify their operations, but that, by a due 
knowledge of them, we may be guided in our own proceedings, in 
the same manner as we frequently are by the meteordogioal instru- 
ments, on whose combined indications we have been taught to place 
a certain degree oi coiifidenQai||,y 
In order to obtain as intimate a knowledge of the sun as that 
which is required for the purpose here indicated, it is obvious tibat 
the first step must be to ^oenne well acquainted wirii all the phie- 
nomena that usually upptux qp its iurfree : and this accordingly is 
the subject of the mat part of the present paper. Dr. Hersohel pre- 
mises Ins reasons for substituting a new set of names for those of 
spots, nuclei, penumbrm, faculw, and loculi, hiriierto used to denote 
certain appearances on ^e sun. Those he adopts are, openings, fiats, 
ridges, nodules, crankles, shallows, dimples, and punctures. . . 

X 
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I’he following definitions of these new tetiiis. together with the 
principal circumstances relating to those appearances, as deduced 
from a long series of observations, will, it is hoped, sufEcieutly indi- 
cate the contents of this section. Whoever peruses this paper must, 
however, here recollect Umt Dr, Herschel has long considered the 
Bun as an opake liabitable globe^ possessed of an atmosphere in 
which luminous clouds, ever varying in form and dimensions, are 
continually fioatiug, and produce the appearances of which the fol- 
lowing is an eniuneration. 

1 . Openings, or places where the luminous clouds are removed. — 
When these arc large, they have generally flats about them ; and the 
small ones are without flats. They are also frequently attended by 
ridges and nodules. New and incipient openings frequently break 
out near former ones \ and they often change their figure, run into 
each other, and turn into shallows, or other appearances of a different 
description. 

2. Flats , — ^These are described as planes depressed below the ge - 
neral or brightest surface of the sun, or places from whence the lu- 
minous solar clouds of the upper regions are removed. Their thick- 
ness is visible at the edges of the openings : from the various changes 
they undergo, it is inferred that they are occasioned by some emana- 
tion, perhaps an elsistic gas, coming out of the openings, wluch by 
its propelling motion drives away the luminous clouds from the place 
where it meets with the least resistance, or which by its nature dis- 
solves them as it comes up to them. 

3. Ridges, or elevations above the general surface of the luminous 
clouds of the sun,— lliesc generally accompany openings, and often 
gather and disperse alternately. ITiey are ascribed to some elastic 
gas, acting below the luminous clouds, which first lifts them up, and 
at last forces itself a passage through them by thmwing them aside. 

4. Noduks , — These are small but highly elevated luminous places. 
They may frequently be ridges fore-shortened, and are probably in 
aU cases produced in the same manner. 

5. (Jrankks . — ^These consist of elevations and depressions, which 
produce a mottled aiJpearance that often spreads over the whole disk 
of the sun. They frequently change their shape and situation, and 
may perhflqis be occasioned by the expansion of ridges or nodules. 

6. The dork parts of cronkles are here called Shallows , — ^The small 
ones have no openings ; hut in some larger ones apertures have been 
perceived, through wliich the opake^|iiirt of the sun was disoemible. 
They are thought to be of the same nature as flats, and are perhaps 
at the same depth below them as the flats arc below the generid 
surface of the sun. 

7. Dimj^s are small depressions, or indentures, and often eontain 
very small openings. They differ from crankles chiefly in size. 

8. lastly, the low places of dimples are cidled Ptmctwm, These 
increase sometimes, and become opemngs, and at other times vanish 
very rapidly. 

Having &US enumerated, according to his new nomenclature,, the 
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{diaiMmenit fr<>m wMch he derived his inferences concerning the na- 
ture of the sun, Dr. Hcrschel proceeds next to treat of the regions af 
seferr el^uds. The point he here principally insists upon, is, that the 
above-mentioned appearances are wholly incompatible with the hy- 
pothesis of the Bhinittg" matter of the sun being a liquid, or an elastic 
tftdd of idi atmoSj^eHc nature ; since, by the laws of hydrostatics, 
all the depressiems would; be instantly dlled up, and the elevations 
Would as rapidly subside, llie opinion he advances is, that this 
Shhain^ tftattcr exists in the manner of empyreal, luminous, or phos- 
phoric clouds, residing in the higher remons bf the solar atmosphere. 
Of these he assumes two different regions, or a double stratum of 
ol^ds, whereof the lower, vie. that which is nearest the sun, consieta 
of clouds lets bright tliaii those of the upper stratum. The lower 
clouds are also more closely connected, while the upper ones are 
chd^y detached from each other, and permit us everywhere to see 
through them. 

A number of additional observations arc here added ; from which 
it is inferred, that the inferior clouds are cq)ake, and probably not 
unlike those of our planet ; and that their light is only the uniform 
reflection of the surrounding superior, self-luminous region. These 
lower clouds, it is thought, compose what the Doctor cdls flats ; and 
by a contrivance here described, he demonstrates, that the quantity 
of reflected light they transmit to us is to that of tlie superior and 
self-luminous clouds in the proportion of 469 to 1000, 

By the same process he proves also that, adhering to the same 
proportion, the quantity of light reflected by the solid body of the 
sun at the openings is represented by a number no greater than seven. 
Speaking of the planetary clouds, it is shown of what eminent service 
they must be to the whole solar system ; since, by their means, nearly 
one half more light is transmitted to us from the sun than we should 
receive from the self-luminous stratum alone. 

In a section o« the solar atmosphere, after showing that its exist- 
ence cannot be denied, — since the clouds could not be kept suspended 
in the manner in which they are without an elastic arinospherical 
fluid to bear them up, — reasons are assigned why this atmosphere 
must be of a greater extent, of consideiuble density, transparent, and, 
like ours, subject to agitations by winds and other disturbing causes. 

From these various observations and inferences is next derived a 
theoretkal ^s^landtion of the Mpr phamomena ; wherein the manner 
is described in which all the ^ove-mentioned appearances on the 
surface of the sun are likely to be gehemted ; affer which follows 
an enumeration of the signs J^om which we Tnay infer a defleteneg or 
abundance of luminous mailer in the sun, Tkc former of these are a 
defldency of empyreal cloudr^^ of bpeidn^ ridges, nodules, 

and adl that may oe considered as {irdmmences ; whereas the on- 
site appeanmoes are indications of increasing light and heat. The 
Doertbr now dodshdt scruple to assort that openings widi great flats, 
ridges, nodules, and crankles, may induce us to expect a copious 
eSttttsioa of heat, and therefore mild seasons ; and that, on the con-' 
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trary, punotum, and a poor appeanmoe of the luminoue 

clouds, the absence cu ridges, nodules, la^e openings, and dati, de* 
note a spare emission of neat, and may induce us to expect severe 
seasons. 

Pursuing this last idea, Dr. Herschel subjoins, at the end of his 
paper, a comparative view of the best accounts that are to be met 
with of the appearances of the sun at particular periods os far back 
as the middle of the seventeenth century, with the state of the sea* 
sons during the same periods. Of the latter, the best information 
could only be gathered £nom the state of vegetation, particularly of 
com, of the price of which registers have been kept many years back : 
and though this price be by no means an accurate criterion of the 
(quantity of com produced, yet it is recurred to os the least objec- 
tionable that could be obtained. Hxe result of this review actually 
leads to the conclusion, that the price of wheat has constantly risen 
during the time the sun has been without spots ; and that it has 
always fallen when those spots began to re- appear. 

The Doctor seems aware of some fallacy in thiB mode of argumen- 
tation^ but he adds some hints by which several of the objections 
might, he thinks, be obviated. 

ObservationB on the Structure, and Mode of Growth, of the grinding 
Teeth of the Wild Boar, and Animal incognitum. By Everard 
Home, Eeq. FM.S, May 7, 1801. [PhiL Trans, 1801, 

p, 319.] 

The author on a former occasion laid before the Society an account 
of certain peculiarities in the growth of the grinding teeth of the 
Sus aethiopicus, and pointed out the similarity of th& structure to 
that of the elephant. Having since discovered l^t a like resemblance 
extends also to the dentition of the wild boar, though in a less de- 
gree, and at a later period of life, he ^is pleased to communicate to 
tiie Society, in his present paper, some further remarks on this cu- 
rious subject. 

We here leam, that in the species of the Sus, the first or tempo- 
rary grinders are sixteen in number ; vu. four in each side of the 
upper, and as many in the under jaw ; that these are shed in the usual 
manner ; and that their places are supplied by larger teeth, rising 
from the substance of the jaw, imo^iately under the dd ones ; 
that before these first teeth are shedf one of the more permanent 
ppriuders is framed in the posterior part of each jaw, which, although 
It be in its place with the first set, is yet to be conudered as belong- 
ing to the second ; that besides these five teeth, tiie nuliments of a 
sixth am framed in each jaw, which afterwards grows hu^ than the 
preceding ones, ^ jaw increaring in size, so as to make room for 
this as the posterior grini^ ; that this tooth, when perfect, is double 
the size of the other grinders, its mastica^g surface having eight 
&ngs, so that it very much resembles two large grinding teeth in- 
corporated into one ; that, in time, the rudiments of a seventh tooth 
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vppeur ia each jaw» but that the farther progress of these could not 
he observed, none of the specimens the author has had opportunities 
of inspecting, appearing to be more than seven years old. 

Mr. Home proceeds next to observe, that the elephant, the Bus 
ssthiopicus, and the wild boar, are the only recent animals in which 
he has hitherto met with so extensive a masticating sur&oe of the 
grinding teeth ; the human species only excepted, in which the mode 
of dentition is somewhat upon the same principle as that of the wild 
boar, with this difference, that the hindmost teeth, called, &om the 
late period of life at which they cut the gum, Dentes Saplentise, do 
not exceed the others in size, and have often not sufficient room in 
the jaw to come into their regular place. A conjecture is hence de* 
rived, that when the period of man’s life was longer than it is at 
present, the growth of the posterior part of the jaw was continued 
for a greater length of time, so as not only to make room for the 
present, but perlmps also to admit of a succession of a still greater 
number of additional grinders. 

Upon comparing the grinders of the boar with the large fossil 
teeth found on the banks of the Ohio, they were found so much alike« 
both in their external appearance and internal structure, as to render 
it more than probable that they are teeth of the same kind, only dif- 
fering in size. Not so, however, those of the fossil skeleton some 
time smce found in South America, and described by M. Cuvier. 
These were found so unlike those of the boar, or the above-men- 
tioned incognitum, as to leave no doubt of its being an animal of a 
different genus. 

From &e progressive mode of dentition above described, it is in- 
ferred, that animals to which it appears to be peculiar, have by 
nature been intended for great longevity. This we know to be the 
case in the elephant : and though oppoitunities have not yet offered 
for ascertaining the term of life of the wild boar, some quotations 
from ancient authors are here adduced, which indicate that boars of 
enormous size have at different times existed; whence the proba- 
bility is inferred that their bulk must have been the growth of many 
years. 

Aectmnt of some Esperiments on the Ascent of the Sap tn Trees, In a 

Letter from Thomas Andrew Knight, Esq, to the Eight Hon, Sir 

Joseph Banks, Bart, K,B, 9:.<E,8, Read May 14, 1801. [PAi/. 

Trans, 1801,/?. 838.] 

The author pre^es his paper by declaring that the cause of the 
ascent of the sap in trees appearing to him not to have been as yet 
Mtisfactoiffy accounted for, he resolved to enter on an experimental 
inquiry on ike subject ; and that having met witii some fetcts of which 
he had found no mention in any author, he Battered himself on account 
of them mi^t not be unacceptable to the Society. 

The first experiments were made with a view to determine whether 
tim sap does actually, as has been thought by some, ascend along 
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bark. > For thii purpose, circular indaioua inhere ncuMle rottird|k 
Bumber of young healthy trees, and the bark removed fpt the apace 
of about half an inch, or more, of the whole circumference. Thia, it 
waa found, by no means impeded the growth of the uppea* part of the 
tree ; but, on the other hand, the part of the stem below the incitioik 
scarcely grew at all, and in time even seemed to wither. Etom the 
whole of this investigation it seems probable, that the current of sikp 
which adds the annual layers of wood to the stem, so ftir kom 
aisccnding, actually descends from tlie young branches and leaves 
through the bark; The branches and leaves which supply tlus duid 
became hence the next objects of the inquiry. 

The coiryecture just now. mentioned was here confirmed by tiiie 
cirevimstanCe, that when a branch or leaf was left between two cir^ 
Oular incisions, it continued j:o receive its nourishment as usual; ami 
the bark under it gave evident marks of increasing vegetation, while 
that above was not only stationary, but seemed even to decay. 

It became now necessary to investigate by what channels leaves 
receive tlieir nourishment. Some annual shoots were cut firom t^s, 
and placed in a coloured infusion. Althot^h this fluid, it was ob** 
aerv^, certainly rose into the leaves, yet neither the barfc nor the 
medulla was sensibly tinged by it ; but in the centre of the stalks 
of the leaves were found several bundles of tubes which had been 
manifestly coloured, and must hence have been the channels of com- 
municatiou. These tubes weri surrounded by others, which, being 
traced downwards, were found to enter the inner bark, and by no 
means to communicate with the tubes of the wood : these being 
colourless, it may reasonably be concluded that they convey a dif* 
ferent fiuid from that which ascends into the leaf. 

To the former, or internal tubes, which had not yet been distin- 
guished by any name, the author thinks fit to assign the appellation 
of Central Vessels. He then mentions certain spiral tubes which 
are everywhere appendent to these vessels, and seem to proceed 
from the sides of medulla to the leaf^stalk. Particular attentioA 
is tlien paid to the action of the medulla. By extracting parts of it 
out of the stems of trees, so as completely to interrupt its continuity, 
it was proved beyond a doubt that it is nowise necessary for the pro- 
gression of the sap, the tree growing equally, whether this marrow 
be or be not continued. 

The next set of ex^lments relates Jo the ^ctification : and here 
central tubes were likewise found in tbe fruit-stalks, which, there is 
reason to think, are the nourishing ducts of those produdions. 
Many curious circumstances are here mentioned concerning the in- 
ternal organization and mode of nutrition of certain fruits, such as 
apples and pears, for which, as well as for several observations on 
the error of tiiose who have weribed the ascent of the sap to oapiL- 
bury tubes, or to the sole agency of heat, we must refer to the paper, 
in order to hasten to the part in which the author points out an agent 
to which he thinks the mechanical propelling force required may be 
reasonably ascribed. 
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In di kinds of wood, he says, there are two sorts of grain, ~fhe 
false or bastard, and the true or silver grain. The former consists of 
fhe concentric circles which mark the annual increase of the tree ; 
and the latter is composed of thin laminae, diverging in every direc- 
tion from the medulla to the bark, with different degrees of adliesion 
to each other at different seasons, and lying between and pressing 
on the sap- vessels of the alburnum. 

If these laminae are expansible under various changes of tempera- 
ture, or from any other cause ansing from the powers of vegetable 
life, our author conceives that they are os well ])laccd ns is possible 
to propel the saj^ to the extremities of the branches. I'hat they are 
affected l>y the changes of temperature in the air is proved by the 
effects of these changes on them even after the tree is dead, as in' 
the instance of boards, which warp more or less, according to the 
direction of this grain : and other instances are given of the effects 
of solar heat on different parts of plants, which materially favour this 
assertion. 

Tlio general conclusions derived from these experimente are, That 
the tubes of the alburnum, acted upon by the agency of the silver 
grain, are in fact the channels which, extending from the extremities 
of the roots to the points of the annual shoots, convey the nutricious 
juices to the base of the buds, and in the soft and succulent part of 
the annual shoot, where the alburnum with the silver grain ceases 
to act, and where commences the action of the eentral vessels, with 
their appendages tlie spiral tubes;— -that having through tliese reached 
the end of the leaves, the sap undergoes a change, perhaps from the 
action of the atmosjihere, and is then brought back again through 
the external vessels of the leaf-stalks to the bark, which conveys it 
to every part of the tree, and ultimately contributes to its growth. 

In speaking of the use of the medulla, the author assigns his 
reasons for considering it os a reservoir of moisture, which it occa- 
sionally imparts to the leaves and fruit through the central vessels, 
and which these organs must often stand in need of, as they cannot, 
like animals, resort to the brook or shade. The heart or coloured 
wood of the trees he considers as the bones in the animal oeconomy, 
being intended to support them against the effects of winds and 
other destructive agents; and, accordingly, it is not found in roots 
or tender shoots, but is only formed when the vegetable has acquired 
a bulk which renders such a structure necessary. 

AMitioml Observations ten^ng to investigate the Symptoms of the 
variable Emission of the Light and Meat of the Sun ; with Trials to 
set asi^ darkening Glasses, bg transmitting the Solar Rays through 
Liquids} and a few Remarks to remove Ol^fections that migjit be 
made against some of the Arguments contained in the former Paper. 
By William Herschel, Head May 14, 1801. {Phil. 

Trans. 1801, j?, 354.] 

This may be considered as a supplement to Dr. HcrscheFs paper 
on the natttfe of the sun, lately read to the Society, and consists 
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chiefly of « continuation of hie obeemtionB on the ajipearanocB of 
that body the 2nd of March to the 8rd of May last. 

Conceiving that there might be some advantage in getting rid of 
the darkening glasses in viewing the sun, he was led to substitute for 
them various liquors, such as spirits of wine, port wine, ink diluted 
with water, a solution of green vitriol with a small proportion of 
tincture of galls, and even plain water ; which latter he found keeps 
oflF the heat so effectually, that tlie brightest sun may be viewed some 
time through it without any inconvenience. 

Through diluted ink, the image of tlie sun appeared as white os 
snow ; and when the liquor was still more dilut^, the sun was of a 
purple hue, while the objects on its surface continued as distinct as 
when seen through any other medium. From these observations the 
author infers that the continuance of the symptoms which in his 
former paper he considered as favourable to the copious emission of 
light and heat from the sun, are sufficiently verified, and that by 
comparing these phsenomena with the corresponding mildness of the 
season, his arguments respecting the connexion between tliem and 
the temperature of our atmosphere acquire no small degree of pro- 
bability. 

Being well aware that the price of wheat which he adopted in his 
former paper as r criterion of the seasons is liable to some objections, 
the author desires here to be understood, that his intention was 
merely to compare the astronomical fact of tibe variable emission of 
the sun’s rays with the obvious symptoms corresponding with that 
circumstance ; leaving it to others to apply the subject to such use- 
ful ceconomical puiposes as may be fbund to have any relation to 
them : at any rate, he cannot relmquish the hope that astronomy will 
ultimately supply us with the means of deriving certain progimstics 
of the temperature of the seasons from accurate observationa on the 
quantity of the light we receive from the sun. 

On an improved Reflecting Circle, By Joseph de Mendoza Rios, B$q, 
F,R,S, Read June 4. 1801. [Phil, Trans. 1801, p. 863.] 

The great uriUty of Hadley's c^uadrant in practioai astronomy, and 
porricukrly in navigation, has ^ven rise to several improvements of 
that valuable instrument, of wUch some account is premised in the 
present paper. The first of these is due to the celebrated Tobias 
Meyer, who, by completing the limb of the sextant into a whole 
circle, and adding an horizon index, enabled us to repeat the obser- 
vations, so as to ascertain the double, triple, and even a greater 
multiple of ^e angles ; by which means errors of division or 
eccentricity in the instrument can be reduced in the inverse ratio of 
the repetition of the observations, so as to arrive at any degree of 
approximarion that may be required. 

Some imperfection still remaining as to the manner of rendering 
the glasses parallel, so as to produce the exact coincidence of the 
images, the Chevalier de Borda contrived a method of rendering this 
exact parallelism of less consequence, by substituting the immediate 
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obt^mtioa of the angular distance of two objects to that at the 
coincidence of their images in one field. In his instrument the te- 
lescope is fixed at such a distance firom the centre that the rays of 
light may arrive at the centre-glass both from the right and the left ; 
double distances and cross o^rvationa are thus easily obtmned* 
which essentially correct any imperfection in the construction of the 
instrument. 

The peculiar advantages of these improvements being chiefiy to 
afford the means of multiplying the observations of the dktance re- 
quired, Mr. Mendoza has directed his attention to some further im- 
provements, which he thought might be deduced from the same 
principle. He accordingly favours us with an account of his new 
reflecting circle, of which a distinct idea can only be obtained by an 
inspection of tlie three accurate delineations which accompany his 
paper. 

One of the additions is a compound handle, which facHitates the 
holding the instrument with the same ease in every direction. But 
the chief improvement appears to be a divided circle, moving round 
the centre, within, and close to the graduated limb, and capable of 
being alternately attached to each of the indexes. This the author 
calls the Flying Nonius ,• and shows how in every direction the two 
divisions may be made to exhibit the number of degrees on the limb, 
and of the minutes and seconds on the flying nonius. The manner 
in particular of making the crossed observations, by connecting the 
limb and the nonius alternately with the centre mul horizon indexes, 
is here fully explained. And lastly, a small graduated semicircle is 
added to the horizon index, the use of which is to prepare the in- 
strument previous to an observation, so as to facilitate the operation 
of bringing the images to coincide in the field of the telescope. 

Observations and Experiments upon Dr* James’s Powder; with a 

Method of preparing^ in the humid Way^ a similar Substance* By 

Richard Chenevix, Esq* F*E*S* M*EJ*A* Read June 4, 1801. 

[PAtV, Trans* 1801, p. 875.] 

From the experiments of Dr, Pearson on the nature of Dr. James’s 
powder, published in the 81 st volume of the Philosophical Transac- 
tioos, our author infers t^t the mode in which it is prepared is far 
firom bemg the best that the present improved state of chemical 
knowledge might afford ; the use of fire in delicate processes, whether 
analytical or synthetical, being in general thought ixffeiior to those 
performed in the humid way. 

This powder, we are told, is prepared by mixing equal quantities 
of bone shavings (or phe^^te of lime) and crude antimony, and 
oaktnin^ them together in an intense heat. 

Here rt is observed, that the portion of oxide of antimony, which 
u not volatOized in the |nroce8S, becomes in a great measure insoluble 
in all acids. The hqimd process which Mr. Chenevix recommenda 
aapieferable to the above, oonmsts in duuolving together or separately* 
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in the' Ihiist poseible portion of muriatic acid, equal parts of white 
oxide of antimony phosphate of lime ; after which, }K>uring this 
solution gradually into distilled water previously alkalhsated by a 
su^cieut quantity of ammonia, a white and abundant precipitate will 
be produced, which, being well waslied and dried, is the eul> 8 titut 0 
he proposes for James’s powder. A few observations ore added on 
the theory of tliis combination ; as also an assertion, that this powder, 
administered as a medicine, perfectly agreed in its general effects 
with James’s powder, and the pulvis antimonialie, o^en prescribed 
in lieu of it, with this advantage, that being more mild, it may be 
given in luiger doses, without producing the nausea or other stimu- 
lating symptoms that usually attend it. 

Oase ttfa ymng Gentleman, who recovered his Sight when seven Years 
of Age, after having been dfgmved of it by Cataracts, before he was 
a Year old; with Uemarhs, By Mr. James Ware, Surgeon. Com* 
municated by Maxwell Garthshore, M.D, F.R.S, Read June 11, 
1801, [P/h7. Trans. \B0l,p. 382.] 

The subject of this case was the son of a clergyman in Somerset- 
shire, who in his early infancy had every appearance of being a 
healthy, perktct child ; but, when about a year old, was accidentally 
observed to be deprived of sight, A surgeon in the country pro- 
nounced that he h^ a complete tataract in each eye ; and Mr, Ware^ 
on being consulted, did not hesitate to decide that the only curt 
would be the removal of the opaque crystalline humour; but he 
added, that he did not think the chdd would be ht for the operation 
until he was at least thirteen or fourteen years of age. At the 
of seven^ however, the child’s parents bought him to London, in 
order to enable Mr. Ware to form an opinion from his own obser- 
vation. A recent case, in which this eminent operator had siicceeded 
to restore eight to a youth about fourteen years of age, without ex- 
tracting the cataract, but merely by making a large puncture in the 
capsule, so as to bring the opake crystalline into free contact with 
the aqueous and vitreous humours, having induced him to retract his 
opinion oonceming the necessity of extracting the cataract, he pro- 
posed to perform w almve operation immediately on one of the eyes 
of this new patient, lids he effected without giving much pain ; and 
in a few days the chihl described without heritation aU the objects 
that were set before him. 

The author now draws a comparison betweexr this case of restored 
sight and those described by Mr. Cheaelden in the S6th volume of 
the Philoso^cal 'pansactions ; and finding a considerable deviation 
m the resulti, he is induced to form several condusions, which difer 
materially from those of his predecessors. These are briefty. That 
when cMldren are bom blind, in consequence of having cataracts in 
their eyes, they are never so totally d^^ved^of sight as not to be 
aide to disdn^ish colours r^^tlmt they hf^ likewise soixie percep- 
tion of distances ; and that hence, when they recover their rights 
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they call ii](kmmliatel)r fona Mtme judgement both of coIoorB axul di- 
atimces, :;iaid Juveu of the outline of strongly defined obj ects« 

chikhren have been bom with cataracts, the crystaUiieie 
humoor: has gencxiUIy been fennd, either in a soft or a dmd state ; 
axkl that in these cases, if the c^sule be simply punctured with a 
eoucdung^needls,. the^ to expect that tiie opaque matter 

will sooner olr later be abnoibed, and the sight be restored, and that 
shottid any cqiacity in Jbe capsule itself render tins operation ineffec* 
toal, the other, viz; tliat of extzaetian, may still be recurred to with 
every prospect of success. 

L^tly, that this operation of couching being much more easy than 
that of extraction, it may be attempted at a very early period ; and 
that thns the benefit of ^uoation may he afforded to children much 
tooner than if they were to wait till the proper age for extraction. 

Mr. Ware acknowledges in a note, that about a month after tha 
above operation he oouc^d the other eye pf his young patient, but 
that he did not pove equaUy successful : this he ascribes to some 
opacity hi the ctq^ule, which was incapable of being absorbed. The 
eye, however, he adds, remained as fit as ever for another op^tion. 

An Account of some Galvame Combinations, formed hy the Arrange- 
ment of single metallic Plates and Fluids, anedogous to the new ^l- 
vanic Apparatus of Mr, Volta. By Mr, Humphry Davy, Lecturer 
on Chemistry in the Royal Institution: Communicated ^Benjamin 
Count of Rumfbrd, F.JP.iJ.iSf. Read June 18, 1801. [JrAi7. Trans, 
1801, p. 397.] 

Those who have attended to the latest experiments on galvanism^ 
will recollect that the combinations hitherto used in that curious pro« 
cess ooxisist of a pile of successive pairs of two metals, or of one metal 
and charcoal, and a stratum of ffvdd between each pair ; and that the 
agencies of these combinations have been generally ascribed to the 
Afferent powers of the metals to conduct electricity. Our author in 
the present paper states some arguments found^ on ea^eriments, 
fipom which it ap>ears that an accumulation of galvanic influence, ex- 
ac% similar to that produced in the above-mentioned pile, may be 
effected by the arrai^ement of single metallic plates, or arcs, bel^en 
strata of different fluids. What flmt led to the discovery was the 
observation that the galvanic effects were readily produced when the 
metallic pairs were dtemated with acids or other fluids capable of 
oxidating one only of the metals of the series. Double pbstes, for 
instance, composed of silver and gold, produced galvanic action when 

C d in contact in the common order wi^ olo^ aucistened in di- 
nitrio acid $ and j^ates of copper and silver when nitrate of 
mercury was used. It was hence inf^red that galvanic dSeots might 
be produced if single metaltic plates could be connected together by 
different fluids, in such a mam)er that one of their sur&es only 
should undergo oxidation, the arrangement in other relate being 
regularly progressive. 
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Hie first expeiiments were made with tin> small plates, or arcs, of 
which were made to alternate with acid and water. About twen^ 
sets of these produce a galvanic batteiy, in which the wire from the 
oxidatiug siu^e of the plates evolved hfdrogen, and that from the 
non-oxi(kting surface (when of silver) deposited oxide. The second 
series consisted of plates, or arcs, of silver, copper, or lead, placed 
alternately between cloths steeped in water, and in solution of suI-> 
phuret of potash. The effects of this combination were much more 
perceptible than those of the preceding. And a still more powerful 
battery was obtained by usin^ metallic substances oxidable in acids, 
and capable of acting on solutions of sulpburets, and connecting tiiem 
with oxidating fiuids, and solutions of sulpburets of potash, in such 
a manner that the opposite sides of every plate may imdcrgo diffe- 
rent chemical changes. How this is to be effected is here explained 
at length, and an apparatiis, contrived by Count Rumford, is lastly 
mentioned, for facilitating and giving permanency to the alternate 
succession of the different substances, so as to prevent, particularly 
in the fiuids, the interference with each other, which would materi- 
ally affect the results,] 

A ContiniMHon of the Expermente tmd ObeervationB on the Light 
which is spontcneousfy emitted from various Bodies * ; with some Ex- 
periments and Observations on Solar Light, when imbibed by Can- 
ton's Phosphorus. By Nathaniel Hulme, M.D. F.E.S. and A,8. 
Read June 18, 1801, [PM. Trans. 1801, p. 403.] 

A short description is here premised of an appi^tas for exposing 
luminous bodies to different kmds of air, which, in addition to the 
well-known glass phial or tube inverted in water, consists in a small 
stand, to the top of which the luminous substance is fixed, and thus 
inserted into the inverted phial, into which the species of air to be 
employed is previously let up to the quantity of about eight ounces. 

Wite these instruments a copious set of experiments has been 
made, of which the fbllowii^ are the principsl results. 

In contmon or atmospherical air, all the objects which abound with 
spontaneous light in a latent state, such as herrings, mackerel, 8cc,, 
do not emit it when deprived of life, except from su^ parts as have 
been smne time in contact with the air. Nor does the blast of a pair 
of bellows increase this species of light, as it does that whidb pro- 
ceeds firom combustion. 

Oxygen gas does not act upon this kind of light so as to render it 
much more vivid than atmospherical air. And as to azotic gas, 
which is moapable of supporting light from combustion, it is remark- 
able that it should be so tevourable to the spontaneous light enutted 
from oertidn ^es, as to preserve its existence and briUmnoy when 
immersed in it, whUe it prevents the flesh of herrings and mackerd 
from becoming luminous, and extinguishes the light proceeding from 
rotten wood. 

* See PhU. Trans, fbr ISCO, p. 161. 
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Hydrogen gu In general prevents the emisBion of spoataneovB 
Kg^t, and also extinguishes it when emitted ; but at the same time 
it does not hinder its quick revival when the subject of the experi^ 
ment is again exposed to the action of atmo^herical air. 

The carbonic acid gas has also an extinawhing property ; but in 
general the light will soon return if the subject of me experiment be 
replaced in the open air. Hepatic gas extinguishes spontaneous 
light much sooner than carbonic acid gas, and the light is much 
longer in returning when the subject is exposed in atmospheric air* 
Nitrous gas prevents the emission of light even to such a degree that 
a long subsequent exposure to common air caxmot restore it. A 
vacuum suspends the emission of spontaneous light, but it returns 
immediately on the re-admission of air. 

A few experiments on solar light, when imbibed by Canton's phos- 
phorus, are here subjoined, from which we learn in ^neral that this 
light is subject to the same laws with respect to the mfiuence of heat 
and cold, as the spontaneous light of fishes, rotten wood, and glow- 
worms, of which an ample account is contained in the author's paper 
on this subject, already published in the Transactions. 

Experiments on the Chemical Production and Agency of Electricity, 

By WilUam Hyde Wollaston, MM. F.R.S. Read June 25, 

1801. IPhiL Trans. 1801, p. 427.] 

The power of Professor Volta's pOe to produce galvanism is now 
supposed to depend on the disposition of one of the metals employed, 
to he oxidated by the fluid interposed; but a doubt is still enter* 
tained whether that oxidation depends on electricity set in motion 
by the contact of the metals, or whether the electnclty be excited 
by some chemical action of the substances used. The experiments 
described in the present paper seem to favour the latter opinion, 
viz, that a chemical agency is the caitse of the efifeots produced. 

Th^ go principally to prove that this chemical a^ncy of common 
electricity is the same as the power excited in IV>fessor Volta's 
apparatus, likewise by chemical means. The production of airs by 
the electric pile is here imitated, and even the appearance of two 
currents is produced, by occarioning the electricity to pass by fine 
points of communication on both sides of the water at the same rime, 
each wire yielding both hydrogen and oxygen gas. 

It is also obser^, that in the same manner as in Professor Volta's 
apparatus, there is manifestly a disposition to oxidate on the positive 
s^e alone ; and that although oxygen gas be given as wdl as hydro- 
gen by the negative wire, that wire is never perceptibly oxidated ; 
while the posirive one, when of silver, uniformly ^ows a stream of 
cntkle proceeding from it. Thisis accounted for by the supposirion 
that rim difference between these two effects is owing to the greater 
intensify of common ekctricify in rite method hitherto employed ; 
and it is ulrimately inferred that galvanism probably differs solely in 
quantity and want of intensify from common electricity. 
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'FSirther Ohservattons on the Ejfects whlth takk place from ikS De- 
strucHon of the Memhrana Tt/mpOni of the Enf ^ with an Account of 
an Operation for the Removal of a particular Species of Deafness, 
By Mr. Astley Cooper. Communicated by Evefard Home, Msql 
F.R,S. Read June 25, 1801 . [Phil. Trans, 1 801, p, 435.] 

The former part of this paper may be considered as a continuation 
of a preceding one by the same author; printed In the last 'v^dmue of 
the Philosophical Transactions, and contains vaal enumeration of man^^ 
more foots and circumstances, from which wd gather that aa ’aper- 
ture in the Membrana Tyiupani does not- essentially diminish the 
power of the ear, and that even a complete destruction of that mem- 
brane is not followed by total deafness. 

The causes by which it may be injured are here further inquired 
into, and are found chiefly to be a suppuration in the Meatus Audi- 
torius, and aiiy kind of external violence ; such as blotvs on the side 
of the headi the forcible introduction of extraheous substances into 
the ear, &c. 

Mr. Cooper proceeds neatt to describe the remedy he has, in con- 
sequence of his repeated observations that an aperture in the Mem- 
brana Injure the ear, thought fit to apply to one 

particular species of deabiesa; namely, that which arises hrom an 
obstruction in the Eustachian tube. After enumerating the causes 
wluch most frequently produce these obstructions, such as colds, 
which often affect the parts contiguous to the orifice of this tube, 
ulcers in the tluoat, extravasation of blood, and uncommon strictures 
in the tube, the author proceeds to describe his operation, which oon- 
aista simply in puncturing tlie membrane, with very little pain to the 
patient, and with instant relief to the disorder. 

Several oases are described in which the operation has proved Cuc- 
oessful. 

The criteria are next mentioned by which it may be known whether 
this tube be closed or open : and tekly^ those kinds of deidbess are 
enumerated in which the operatiori is not likely to produce any salu- 
tary effect. These ore. when the auditory netve is affected ; wlmfr 
there k any alteration in the contents of the labyrinth; and when 
in genend any derangement takes place which does not immediately 
affect the Eustachian tube. 

The Croonian Lecture, On the Power of the Eye to adjust itself to 
deferent Distances/ when deprived of the Crpstdline Lens, By 
Everard Home, Esq, F,R,S, Read November 6. 1801. [PhU, 
Tran8,lB02,p,l,-] 

Its object is to state some frujts and observations in imp^ eff an 
opiniim advanced by the author in a former Ledture, that the ad-* 
justment of the eye to see objects at different distances does not de- 
pend upon any inte^al changes in the ciystalHne lens. 

Before he proceiBds, Mr. Home pays a due tribute of |mdse and 



gratitude to our late ingenious brother^ Mr. iianusdea* to whom lie 
aaya he i» chiefly indebted, not only for the information wliieh waft 
neceaftajy to enable him to prosecute his investigations upon the sub- 
ject of vision* but also the zeal which influenced his early exertions 
in the philosophical career. 

Hie opinion here alluded to was brought forward in Mr. Home's 
Lecture for the year 1794, and was founded upon experiments which 
seemed to prove that the removal of the crystalline lens does not de* 
price the eye of the power of seeing distinctly at different distances. 

An additional case is here mentioned of a man who had a cataract 
extracted from each of his eyes, and yet preserved a considerable 
range of vision, 

lu the Bakerion Lecture of last year. Dr. Young, having entered 
minutely into the inquiry, thought himself authorized to doubt the 
above inference ; and in order to insure the accuracy of the ex- 
periments ho intended to make on the subject, he constructed an 
optometer upon the principle of that of Dr, Porterfield, by which he 
could escertmn the different focal lengths, and hence the power of 
adjustment of eveiy eye, Tlic result of his experiments was, tliat 
eyes deprived of the crystalline lens have lost their power of adyust- 
ment. 

This difference of results induced Mr. Home to reconsider the sub** 
ject, and having sent for the man from whose eyes he had last ex- 
tracted the cataracts, he repeated the experiments with Dr, Young s 
optometer, somewhat simplified by leaving out the lens which was 
placed before the eye. With this instrument that man was un- 
questionably found to have distinct vision at different distances, the 
nearest focus being at only 8*3 inches, and the furthest at 13*3 inches, 
while with Dr. Young's optometer he could never observe any dif- 
ference whatever. 

Besides this individual, others, whose eyes hod never been dis- 
ordered, tried the effects of both optometers ; and it should seem^ 
from the various impressions produced upon them, that the contra- 
diction in the above results depends chiefly, if not entirely, on the 
difference of the instruments. 

The Bakerian Lecture, On the Theory of Light and Colmrs, By 

Thomas Young, M.D* F,R,S, Professor of Natural Philoso^y in 

the Royal Institution, Read November, 12, 1801. IPhii, ^ans. 

1802, p. 12.] 

AltbougU the mode, much practised by the ancients, of accounting 
for a variety of phaenomena by a preconceived hypothesis, be, if not 
wholly exploded, at least greatly discountenaiic^ by modem phi- 
losopheirs ; yet it must be owned that when a number of facts have 
been cc^ept^d and duly ascertained, it cannot but be conducive to 
the exteiman of knowledge, to arrange them under certain heads, 
and, if possible, to ascribe them to some general cause ; and tliat 
with tnea who are candid and not over-tenacious, even an error in 
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Buch a proceedii^ may often be the meant of eliciting tome further 
in^rmation^ which progrettively may tend to the advancement of 
science^ llie immortal Newton hat given nt a striking example of 
this in his Theory of Light, which, should the principle he assumed 
prove ultimately erroneous, his investigation and mode of reasoning 
wfll yet remain an everlasting monument of acuteness and ingenuity, 
which it is likely will ever be found the best source of information to 
those who shall engage in this delicate branch of natural philosophy* 

Under this impression, Dr. Young, having resolved to contemplate 
the subject of light and heat, in the present Lecture, proposes to take 
a genei^ survey of what is extant, using the materials which, cliiefly 
through Newton*s means, are now at hand, and at the same time to 
add some new experiments of material importance in the investi* 
gation, in hopes thereby to establish a general princqde which may 
apply to aQ l^e phsenomena hitherto discovered. 

The Newtonian system of emanation, though illustrated in so 
masterly a manner by its author, partly on account of the stupen- 
dous velocity it implies, has been ever thought liable to difficulties, 
which could not be satisfactorily obviated. Accordingly another 
hypothesis, namely, tliat of an ethereal fluid, producing its effects 
eitiier by an undulatory motion or by a continued pressure, had been 
substituted by some, without however entering in a methoffical man- 
ner into the abstruse disquiiution necessary to establish their theories. 
This arduous disquisition our ahthor engages in, in favour of the un- 
dulatory system i and it is no less curious than satisfactory, that, in 
carefully examining the writings of Newton, there are abundance of 
passages which prove that he was strongly impressed with ideas 
which singularly favour this theory. 

In the first i)art of the Lecture, our author enumerates these pas- 
sages, and adduces tliem in support of the three following hypotheseit^ 
I. That a luminiferous ether, rare and elastic in a high d^ee, per- 
vades the whole universe. 2. Tlmt undulations are excited in this 
ether whenever a body becomes luminous. And, 3. That the sen- 
sation of different colours depends on the frequency of vibrations ex- 
cited by light in the retina. It is here to be observed that, speaking 
of the motion of this ether, Newton uses the term vibration instead 
of undulation, which two words manifestly convey different mean- 
ings, the one being the alternate motion of a pendulum, and the other 
that of waves which protrude each other. It is likewise obvious, as 
to the motion of the retina, that it must rather be of the vibratory 
than of the undulatory nature, the ftequency of the vibrations dQ)end- 
ing on the constitution of the substance limited to the sensation of 
cdours. 

Tliese three hypotheses, which may be called essential, are here 
shown to be literally parts of the more complicated Newtonian 
system. But a fourth is now advanced, which appears diametrically 
opposite to that of Newton, and differs in some measure from any 
that has been hitherto proposed by other writers, although the author 
does not consider this difierence as affecting in any degree its ad- 
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missibility. It a&siunes that all material bodies have an attraction 
for tiie ethereal medium, by means of which it is accumulated within 
their substance, and for a small distance around them, in a state of 
greater density, but not of greater elasticity. 

The whole theory is now applied to the phcenomena, in Nine Pro- 
positions, together with sever^ scholia and corollaries. As the argu- 
ments on which the doctrine rests cannot be abbreviated without 
impairing their evidence, we must content ourselves widi merely 
enumerating the heads, adding, however, a few obsen^ations which 
may facilitate the understanding of the main object of the inquiry. 

All impulses, says the author in the First Proposition, are ])ropa- 
gated in a homogeneous elastic medium, with an equable velocity. 
The truUi of this theorem has been mathematically demonstrated by 
various writers, the actual motion being considered as very minute. 
Prop. 2. An undulation conceiv<;d to originate from tlie vibration of 
a single particle must ex]>und through a homogeneous medium in a 
spherical form, but with UitFerent quantities of motion in different 
parts. Prop. 3. A ]>ortion of a spherical undulation, admitted through 
an aperture into a quiescent medium, will proceed to be furtlxer pro- 
pagated rectilineally in concentric superficies, terminated laterally by 
weak and irregular portions of newly-diverging undulations, llie 
chief purport of this last Proposition is to obviate the objection, that 
if light were the effect of a widely-expanded fluid put in motion by 
an impulse, it would, like the waves of water, and air in the instance 
of sound, spread laterally from the original direction of the motiiom 
and agitate the contiguous quiescent medium ; by which means we 
ought to see objects as well as we hear sounds, behind an opaque 
l>ody. It is here alleged that, according to Newton’s own words, 
sounds diverge much less than the waves of water, the air being more 
rare and elastic ; and that in the very rare luminous mediiun, after 
its undulations have passed by an opaque substance, th^y will indeed 
diverge a little from their first direction, but this in so small a de-^ 
gree as to be almost imperceptible; whereas the loss of even this 
small degree of impulse w ill make the progressive undulatpry beam 
ap|>ear somewhat contracted. It is no small confirmation of the 
theory, that this effect jierfectly agrees with the result of an experi- 
ment mentioned by Sir Isaac Newton; though, having adopted a dif- 
ferent princi|fle, he used it rather as an objection to the undulatory 
system. The subject of this Proposition having always been con- 
sidered as the most difficult part of the last-mentioned system, the 
author has taken particular pains to clear it as much as possible from 
all objections. 

’fhe mere recital of the enunciations of the four next Propositions 
will probably enable those at all conversant with the science of optics, 
to perceive in what manner the author means to explain, accortUng 
to his theory, the important phenomena of Eefractbn, Reflection, ana 
Colours, They are stated in the following mnner,— When m, un- 
duladon arrives at a surface which is the Umit of media of different 
densities, a partial reflection takes place, proportionate in force to 



the difference of the densities. This, it is thought, may be well illus- 
trated, if not demonstrated, by the analogy of elaattc bodies of dif- 
ferent sizes. When an undulation is transmitted through a surface 
terminating different media, it proceeds in such a direction that 
the sines of the angles of incidence and refraction axe in the constant 
ratio of the velocity of propagation in the two media. When an 
undulation f^ on the surface of a rarer medium so obliquely that it 
cannot be regularly refiracted, it is totally reflected at an angle equal 
to that of its incidence. And if equidistant undulations be supposed 
to pass through a medium of which tlie parts ore susceptible of per- 
manent vibrations somewhat slower than the undulations, their ve- 
locity will be somewhat lessened by tliis vibratory tendency; and the 
more so in the same medium, the more fre<}uent the undulations. If 
we ascribe the sensation of colours to the different velocities of the 
coloured beams or undulations, this last Proposition will afford a so- 
lution to the phoenomena of dispersion according to the imw system. 

When two undulations from different origins coincide either per- 
fectly or very nearly, in direction, their joint effect is a combination 
of the motions belonging to each, lliis is the Eighth Proposition, 
which, at first sight, appears so consistent witli the most obvious 
mechanical principles, as scarcely to need any illustration ; yet its 
extensive utility in explaining the phsenomena of colours renders it 
perhaps tlie most important in the lecture. In a first corollary the 
author treats of the colours of striated surfeccs, where, after showing 
in what manner these depend on the breadth of the undulations in 
proportion to the distance and position of minute surfaces, it is shown 
from original experiments in what manner this circiunstance affords 
E very strong confirmation of the theory. But a still more interesring 
coincidence is shown in the second and third corollaries, which treat 
of the colours of thin plates, and of thick plates. It is here explakied 
by what means the breadth and duration of the respective undulations 
may be deduced from Newton's measures of the thicknesses reject- 
ing different colours ; and the law of variation of colour, in conse- 
quence of the change of obliquity, which is very embarrassing on every 
other supposition, and had never been reduced to any analogy, is re- 
ferred to a simple and necessary consequence of the autiior's theory. 

The whole \^ible spectrum being estimated to be comprised within 
tiie ratio of 3 to 5. the undulations of red, yellow and blue appear to 
be related to each other in magnitude as the numbers 8, 7, and 6. 
On these data a table is constructed, showing for each primitive 
colour, and the intermediate ones between each pair of tiiem; 1, 
Hie length of on undulation in parts of an inch in 2, The num- 
ber of unduLationa in an inch. And 8. The number of undulations 
In a seconds AU these numbers agreeing aocuratdy with the phw- 
munena, wifi probably be oonridered as a strong evidence in favour 
of the theo^. The appearances of colours in hmected lijs^t are like- 
wise explained in a sidiseqnent corollary. 

Hie last Ifropositbn may be cotisideted as the general result of the 
whole investigation; in consequence of which, l)r. Young thinks him- 
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self antlionjfccd to assert, without hesitation, that radiant light con- 
idsts in undulations of the luminiferous sether. The general infer- 
ences he draws from his arguments arc. that it is clearly granted by 
Newton that there are undulations, although he denies that they 
constitute light ; and that it being shown in the three first corolla- 
ries of the Eighth Proposition, that all cases of the increase or dimi- 
nution of light are clearly referable to an increase or diminution of 
such undulations, and that all the afifections to which the undulations 
would be liable are distinctly visible in the phsenomena of light, it 
may^therefore be very logically inferred that the undulations are 
light. 

Dr. Young proceeds to attempt the removal of some apparent dif- 
ficulties in the system which he has adopted ; and concludes with a 
summary comparison of light with heat, which he supposes to differ 
from it only in the magnitude and frequency of its undulations or 
vibrations. 

An Analysis of a mineral Substance from Norik America, containing 

a Metal Hitherto unknown. By Charles Hatchett, Esq. F.R.8n 

Head November 26, 1801. [PAi7. Trans. 1802, p. 49.] 

This aul)stance, which was lately found among the minerals in the 
British Museum, appears by an entry in Sir Hons Sloanc's Cata- 
logue, to have been sent to him with various specimens of iron ores, 
by Mr. Winthrop of Massachusetts, whence it is conjectured that it 
is the produce of that province. Its resemblance to the Siberian 
chromate of iron first attracted Mr. Hatchett’s notice. It is of a 
dark brownish gray ; its longitudinal fracture is imperfectly lamel- 
lated, and the cross fracture shows a fine grain. Its lustre is vitre- 
ous ; it is moderately hard, and very brittle. 

The analysis was conducted with all the chemical agents usually 
applied upon those occasions ; and the whole process is minutely de- 
scribed in the paper. From these experiments we leom that this ore 
consists of about one quarter of iron, and three quarters of a sub- 
stance hitherto unknown, but now proved to be of a metallic nature, 
both by the coloured precipitate which it forms with prussiate of 
potash and with tincture of galls, and by the colour which it com- 
municates to phosphate of ammonia, or rather to concrete phosphoric 
acid when melted with it. 

From the experiments made with the blowpipe, it seems to be 
one of those metallic substanoes which retain oxygen with great ob- 
srinaey, and are therefore of difficult sodurion. T!mt it is an addi- 
fiable metal appears from the circumstanoe of the oxide turnip litmus 
psq>er red, expelling carbonic add, and combinations with 

the fixed alkdies ; bat In many pmnts which are enumerated, it is 
monifesfly ve^ diffisrent from Ute addifiable m^als hitherto known, 
such as arsenic, tungsten, mdybdena, and chromium, and it appears 
to dififer still mmre from the lately discovered metals known by the 
name! of uramuin, titfUiium, and tellurium. 

r2 



The iron contained in Una ore Is in the same state as it is found 
in Wolfram, namely, brown oxide ; and this oxide is mmeraIi^ed by 
the new metallic acid in the same manner as the oxides of iron and 
manganese are mineralized by the tungstic acid, or rather oxide. 
Several facte which have appeared in the course of this investigation 
seem to prove that this new metal differs from tungsten and the 
other acichfiable metals by a more limited extent of oxidation ; for, 
unlike these, it seems to be incapable of retaining oxygen sufficient to 
enable the total quantity to combine with fixed alkalies. 

All that can be said at present as to the uses of this metal is, that 
an olive-green prussiate, and an orange-coloured gallate they yield, 
are both very fine colours, which, as they do not appear to fade when 
exposed to light and air, may probably he employed with advantage 
as pigments. The author lastly hazards a conjecture, that several of 
the newly discovered metals and other substances, which are now 
considered as simple, primitive, and distinct bodies, will, upon further 
examination, turn out to he compounds. Meanwhile as tlie new 
metal here described appears hitherto distinct from all the others, it 
cannot hut be expedient to distinguish it by a proper appellation ; 
and the least objectionable that has hitherto occurred, is that of Co- 
lumbium. 


A Description of tfie Anutomy of ike Onutliorhynchus paradoxus. 
By Everard Home, Esq, Read December 17, 1801, 

iPhiL Trans. 1802,/?. 67.] 

Two specimens of this curious animal, lately brought from New 
South Wales, the one male and the other female, and both full 
grown and perfect, having been submitted to the inspectioa and 
close examination of Mr. Home, by Sir Joseph Banks, this gentle- 
man has availed himself of the favourable opportunity to draw up jfche 
full account of all that is hitherto known concerning its habits, of its 
external appearance, and internal structure now before us. 

The animal has hitherto been only found in tl»e fresh- water lakes 
in the interior parts of the above-mentioned country. It does not 
swim upon the surface of the water, but comes up occasionally to 
breathe. It chiefly inhabits the banks of these lakes, and is supposed 
to feed in the muddy places which surround them ; but the particular 
kind of food on which it subsists is not known. 

As in its anatomical structure this animal diflers in many respects 
from other quadmpeds, those who interest themselves in inquiries 
of this nature will be gratifled to find in this paper a comparative 
view of those deviadons; emd when they have satisfied themselves 
im this respect, they will probably allow that it is long since facts so 
ungular and novel have horn brought to light respect^ the science 
of OQnqpsnttive anatomy. Bring obliged, as is \tsual in all descrip- 
tive ^oriEnmunieations of this kind, to refer to the paper itself for an 
adequate estimate of ts merits, we shall dwell briefly upon a few of 
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the most striking peculiarities, from which some idea may be gathered 
of the importance of this performance. 

Besides four grinding teeth, one at each end of the two jaws, the 
animal has two small pointed homy teeth upon the projecting part of 
the posterior portion of the tongue, the points of which are directed 
forwards. These, it is thought, are intended to prevent the food 
from being pushed into the fauces during the process of mastication; 
and such have as yet been observed in no animal except the fla* 
mingo, which has a row of similar small teeth at each side of the 
toi^e. 

Tlie fiftli pair of nerves, which supplies the muscles of the face, 
and extend to the membrane that covers the bills, were found un- 
commonly large ; whence it is inferred that probably the sensibility of 
the different parts of this bUl is very great, and that being capable 
of nice discrimination in its feeling, it answers in some respects the 
purposes of a hand. 

A striking peculiarity is observed in the structure of the bones of 
the chest. The scapulae, which are of an uncommon shape, are not 
connected with the chest, but with a bone placed above the sternum, 
the upper part of which answers the purpose of clavicles, llie car- 
tilages also of the ribs are not placed next the sternum but between 
two portions, and about the middle of each rib : and the false ribs 
have their cartilages terminated by thin bony scales, which slide on 
one another in the motions of the chest. From this singular con- 
struction, it appears that the capacity of the chest can undergo a very 
considerable degree of contraction and dilatation. 

On each of the hind legs of the male, at the setting on of the 
heel, is a crooked, strong, sharp-pointed spur, which is retractile, but 
may be considerably extended. Its use is conjectured to be the con- 
fining the female in the act of copulation : but in nothing, perhaps, 
does this animal differ more from tlie other qtiadrupeds than in the 
parts of generation. Externally there is no appearance of these 
organs in either sex, the orifice (ff the anus being a common opening 
to the rectum and prepuce in the male, and to the rectum and va^na 
in the female. The testicles are situated in the cavity of ttie abdo- 
men, theglans penis Is double, one part being direct^ to the right 
and the other to the left. The feinwc has no regularly formed ute- 
rus, but towards the end of the vagina are two openings, each lead- 
ing into a cavity resembling the horn of the uterus in qua^peds, 
but terminating in a fidlopian tube, which opens into i^e capsule 
of an ovarium. From various circumstances attending this suigular 
configuration, and from some analogy it bears to the similar oigan 
in birds, our author is inclined to beUeve that this animal will be 
found to be oviparous in its mode of generation. 
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On the Independence of the analytical and geometrical Methods of In^ 
vestigation i and on ike Advantages to he derived from tkehr Bepa^^ 
ration. By Robert Woodhou«e. A.M. Fellow of Caius College, 
Cambridge, Communicated by Joseph Planta, Esg, Sec, R,S, 
Read January 14, 1802. [PM. Trans, 1802, p, 85.] 

Hie author, in the prefatory part of this paper, points out the dif- 
ference between the two methods of solving problems,-^the one using 
lines and diagrams as the signs of quantity, and making an individu^ 
to represent a genus ; and the other employing generic terms and 
signs, which bear no resemblance to the things signified : and insists 
tlmt, in order to make the process of deduction distinct, exact, and 
luminous, only one of the two methods ought to be adhered to. This, 
he says, has not been sufficiently attended to, expressions and formu* 
las of tbe two methods having often been blended together, the oon-^ 
sequence of which has been much ambiguity and par^ox ; since the 
true method of combining algebraical formulas cannot be well under- 
stood, unless we duly attend to tlieir true analytical source and com- 
bination. To show tibat the language of algebra need not be infected 
with the mode of expression adopted by geometricians, and that it is 
of itself an adequate instrument of argumentation, is the principal 
object of Mr. Woodhouse's paper. And he declares that he 
entered on this inquiry, not merely for the sake of gratifying specu- 
lative curiosity, l>ein^ firmly of opinion that the process of calculation 
will be much more &ect, sure, and expeditious, if it be duly freed 
from all foreign encumbrances. 

In order to illustrate and confirm this opinion, he has selected a 
few cases from those expressions and formulas which are supposed 
to require for their solution the aid of geometrical theorems, and of 
the properties of curves. 

Fxom purely anidytical principles he has given demonstrations ; 
1st, of the integrals of a series for the sine of an arc in terms of the 
axe ; 2ndly, of the expression for the root of a cubic equation in tibe 

irreducible case; Srdly, of the resolution of the series ^ a", &c„ 

into quadratic factors ; and, 4thly, of the scries for the chord, sine, 
cosine, &c. of a multiple arc, in terms of the chord, sine, &c. of the 
simple arc. These demonstrations the author presumes to be direct 
and rigorous, which advantages, he asserts, are in a ^eat measure 
owing to the deductions being expressed in algebraical language, and 
effected throughout by analytical processes. 

'JThe paper concludes with a brief comparison of the ancient geo- 
metry and modem analysis respecting the advantages of perspicuity 
and commodious calculation. Tlic result of this comparison is, that 
some of the excellencies of the former science have been exaggerated, 
and others deemed essential, .which in fact are only accidental. If 
the object of mathematical study be chiefly recreation, and the ex- 
ercise of our mental faculties, our author admits that the finest 
examples of reasoning are to be found in the works trf the ancient 



geometiioians ; but he further itisists that, for tlie invei^tigatiou of ab* 
struae axid lat^t truth, and the evolution of intricate problems, the 
azmlytioal mctiiod is on every consideration to be preferred to the 
geometrical. 

Observationg and Experiments upon oxygenized and kyperoxygenized 

Muritttit Acid ; and u^n some Combinations qf the Muriatic Acid in 

its three States, By Richard Chenevix> Esq, emd ME, I, A, 

Read January 28, 1802. [Phil, Trans, 1802, p. 126.] 

The author introduces the subject of his paper by stating that 
Mr. BerthoUet, having observed a large portion of common muriate 
of potash to be always produced alon^ with the hyperoxygenized 
muriate, had formed an ingenious conjecture, that the quantity of 
oxygen, relatively to the acid, was greater in the salt than in dis- 
engaged oxygenized muriatic acid ; but that no experiments having 
appeared since the year 1788 to prove this assertion, he was induced 
to examine the properties of the salt, and the natiire of the acid it 
contains. He next mentions such authors as have treated any port 
of his subject j and intimates tliat Mr. Hoyle of Manchester ap 2 }ears 
to him to be the chemist, who, after Mr. BerthoUet, has approached 
nearest to the truth. He then proceeds to describe the means by 
which he lias determined that the acid contained in his hyperoxyge- 
nized muriate of potash is, in fact, an acid sui generis ; and tliose by 
which he arrived at the proportion of oxygen. After which he treats 
of the saline combinations of oxygenized and hyperoxygenized mu- 
riatic acids. 

To determine the proportion of oxygen in hyperoxygenized mu* 
riatic acid, he distilled one hundred grains of hyperoxygenized mu- 
riate of potash in a coated glass retort, and collected one hundred 
and twelve cubic inches of oxygen gas, = 38"8 grains. He then 
])recipitated by nitxatc of silver ^e sdt which remained in the re- 
tort, and a smaU portion of it that had been volatilized into the tube, 
and obtained a quantity of muriate of silver, corresjwnding with 
twenty of muriatic acid ; and hence he concluded that one hundred 
jwts of hyperoxygenized muriatic acid contained. 


Oxygen 65 

Munatic acid 35 


100 

He then passed a current of oxygenized muriatic acid through a 
solution of potash, and distilled the liquor to dryness in an appara- 
tus, by which he could ascertain whether there was any disengage- 
ment or absorption of oxygen from the liquor or tom the salt it held 
in solution. No oxygen was disengaged or absorbed j and hence it 
appears that the same quantity now condensed in the hyperoxy- 
genized muriate of as was originally contained in a relative 

quantity of oxygeiu^ muriatic acid. The salt thus obtabed, Mr. 
Cbenevix, for &c sake of brevity, calls entire sat. He analysed it. 
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and found it to contain common muriate of pota»h 84, hjrperoxy- 
gehized muriate 1 6< But by the proportions establiahed above, 16 
hyperoxygenized muriate contain 6 of oxygen, and this, with the acid 
contained in the whole 1(X) of entire salt, gives the proportions, 


Oxygen 16 

Muriatic acid * ... * 64 


UK) 

These proportions differ a little from tliose obtained by Mr. Ber- 
thoUet and by Mr, Cruikshank ; the former mentions 1 1 per cent, of 
oxygen, the latter 43. But Mr. BerthoUet, in all probability, used 
an acid which already contained a little simple muriatic acid, or 
else he did not expel all the oxygen from his oxygenized muriatic 
acid by the light of the sun. And Mr. Cruikshank having made use 
of hyperoxygenized muriate of potash and muriatic acid, to obtain 
that which he examined, the result was a mixture of oxygenized and 
hyperoxygenized muriatic acid gases. 

Having stated Uie proportions of the acids, the author passes on 
to the examination of the salts. Oxygenized muriates are decom- 
posed at the very moment of their fonnation, and are resolved into 
common muriates and hyperoxygenized muriates. To prove this, 
Mr. Chenevix asserts that he always obtained the same proportion of 
muriate of silver, by pouring some nitrate of that metal into the re- 
cent liquor of the entire salt.^as into some that he had evaporated. 
But he concludes that the acid docs really come into contact with 
the alkali, and unite with it, in the state of oxygenized muriatic acid, 
because ammonia is decomposed by a current of that acid ; and am- 
monia (as is afterwards proved) is not decomposed either by common 
or by hyperoxygenized muriatic acid. From this experiment he con- 
cludes also, that hyperoxygenized muriatic acid has a much greater 
affinity than oxygenized muriatic acid to the salifiable bases. 

Mr. Chenevix then passes to the examination of the hyperqxyge- 
nized muriates. These are all formed by the resolution of the ele- 
ments of oxygenized muriates into common muriates and hyperoxy- 
genized muriates. They have properties that characterize them fully. 

acid is expelled liy all acids, except the benzoic, acetic, acetous, 
boracic, prussic, and carbonic ; and the order of afiinlty of the salifiable 
alkaline and earthy bases is potash, soda, barytes, strontia, lime, lam* 
monia, magnesia, ^umiua, and silica. 

The first species is, therefore, hyperoxygenized muriate of potash, 
which the author thinks con exist in two states. It was from this salt 
chiefly that he attempted to disengage the acid. If sulphuric acid be 
j^uit^ upon it, a crackling noise is heard, and an orange^coloured 
liquor, with greenish yellow fumes, is disengaged ; but the acid can- 
not thus be obtained pure, as the heat necessary to bring it over Is 
sufficient to decompose it. In attempting to distil this mixture a 
violent explosion ensued as soon as heat was appliedt As a caution 
to those who would repeat the experiment, Mr. Chenevix describes 
an accident' which happened to Dr. ^’'andieT, by which that gentle- 
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man wajs dreadfully wounded, and waa near losing his sight ; by drop- 
ping the salt into sulphuric acid there is less danger of explosion at 
the beginning ; but still the acid does not oome over without decom- 
position. By cooling the first receiver with ice, the author thinks that 
he has obtained tlie acid in the form of little orange-coloured octahe- 
dral crystals. 

Nitric acid produces nearly the same pheenomena. 

Muriatic acid decomposes the salt, and takes a part of the oxygen 
from the hyj^eroxygenixed muriatic acid, and becomes oxygenized. 

Phosphoric, tartareous, oxalic, arsenic, and citric acids decompose 
this sait with the help of heat. 

Some attempts were made to combine diamond with oxygen, in the 
humid way, by means of this salt and this acid ; but they did not 
prove successful. C’aloric is mentioned as a considerable ingredient 
in this as in all hyperoxygenized muriates. 


Ihe proportions of the salt are, 

Hyperoxygenizcd muriatic acid 58*3 

Potash 39-2 

Water , , 2*5 


1000 

Tlic second species is hyperoxygenizcd muriate of soda. This salt 
Mr. Chenevix obtained pure by crystallizing in alcohol. It is de- 
composed by the same agents as the former species. It is deliques- 


cent. Its proportions are, 

Hyperoxygenizcd muriatic acid 66*2 

Soda 29-6 

Water 4*2 


lOO'O 

A distinguishing character of the earthy hyperoxygenizcd muriates 
is their resemblance to their respective muriates, in poiat of solubi- 
lity. The author at first despaired of being able to separate them 
fWwn the muriates which accompany their formation ; but phosphate 
of silver afforded him the means, j^osphate of silver decomposes all 
simple muriates, and the hyperoxygeni^ muriates remmn alone in 
solution. It was thus he obtained them ptire enough for analysis. 
He found the following proportions in each salt : 

Third species. Hyperoxygenizcd muriate of barytes. 

Hyperoxygenizcd muriatic acid 47*0 

Barytes 42’2 

Water * 10*8 


100-0 

Fourth species. Hypcroxygcnized muriate of strontia. 


Hypcroxygenized nuiriatic acid 46 

Strontia 26 

Water 28 


100 
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Fifth species. Hyperoxygenized muriate of lime. 

Hyperoxygenized muriatic acid • * 

Lime * 

Water 


65*2 

28*3 

16*5 


1000 

The sixth species of hyperoxygenixcd muriate of ammonia cannot 
be fonned by direct combination. By pouring a solution of car- 
bonate of ammonia into a solution of any of tim earthy hyperoxyge- 
nixed muriates, the earth is precipitated M^ith the carlmnio acid, and 
hyperoxygenized muriate of ammonia remains in the liquor. Hiis 
»tdt is dccom|>o8ed at a low temperature, and has all the characters of 
the genus to wluch it belongs. It is a very striking example of the 
force of co-operating ofinities which can unite this acid with ammo- 
nia ; while oxygeuized muriatic acid decomposes that alkali. It is 
also a proof of the different attractions exercised by these two acids 
toward the salifiable hoses. 

Hyperoxygenized muriate of magnesia is the seventh species. Its 


proportions are, 

Hyperoxygenized muriatic acid 60*0 

Magnesia 25*7 

Wate»* • • * 14*3 


^ 100*0 

The author has not determined the proportions of the eighth spe- 
cies, viz. hyperoxygenized muriate of ^umiua, because this salt was 
always decom|K>sed by phosphate of silver ; and he imagines that 
hyperoxygenized muriate of silica does not exist. 

He then states some corrections wliich he has made in the propor- 
tions of common muriates, respecting the quantity of water they con- 
tain. This he esteems to have been rated too high by the chemists 
who have examined them. He exposed a given weight of muriate 
of potash to a red heat, and examined it to know if any of the acid 
had been e:^iled. Some portion had been volatilized, and upon 
this correction he established the proportions he has announced in 
this paper. 

He then panes to the metollio salts of this genus, a number of 
whidi he 1ms formed by passing a current of oxygenized muriatic acid 
through water, in which the oxide was suspended. Copp^, iron, 
load, and silver, he readily combined with the acid. The last of these 
salts he conriders with greater attention for two reasems : first, be- 
cause it aflFords a very striking difference between the hyperoxyge- 
nked and common muriatic acids ; and,, secondly, on account of its 
extraordinary properties. This salt is soluble in three parts of water, 
crystallizes hy co^ng, is not affected by light, hut is dacon^sed by 
all the weak acids, even vinegar. Rnbbed in a mortar vri^ about 
three-fourths of sulphur, it detonates by a very gentle pressure, and 
with BO much viedenoe that Mr. Chenevix estimates ^e expansive 
force at nearly ten times that of a mixture of sulphur and hyperoxy- 
genized muriate of potash. 
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He then etatee two extraordinary and unforeeeen prodnctioiks of 
thia acid: one was during an analyski of manachanite hrom Botany 
Bay, in which oxygen had passed from oxide of titanium into a com*> 
bination of potash with muriatic acid, and fonned hyperoxygenized 
muriate of potash; and the other was in distilling nitro-munatic acid 
upon pktina. He tried the action of manganese in the same manner 
as the titanium, but could not succeed ; nor did nitric acid convert 
oxygenized into hyperoxygenized muriatic add. 

Mr. Chenevix states tl^t Mr. Berthollet had proposed to consider 
muriatic acid as the radical of the other two, and says that oxygenized 
muriatic acid corresponds with nitrous and sulphureous acids, and 
hyperoxygenized muriatic acid with nitric and sulphuric. 

Our author states the arguments in favour of the old and the new 
mode of denomination; and upon the consideration that many bodies 
called acids have not been proved to contain oxygen, and that of some 
the contrary has been demonstrated, he seems inclined to think that 
an impartial hearing of both sides of tlie question must, in the present 
state of chemical knowledge, decide in favour of 


Muriatic radical, or some* 
word of the same import, 

Muria/ous acid. 


P 


Muriatic acid ; 


^instesd of^ Oxygenized muriatic acid ; 


Murio^tc acid. 


j 


I Hyperoxygenized muriatic 
L acid. 


Experimentiond OhservattonM on certain Stony and MetalUne Snlstancea^ 
which at different Times are said to have fallen on the Earth; also 
Oft variotfir Kinds of native Iron. By Edward Howard, Esq. F.12w8f, 
Bead February 26, 1802. [P^t7. Trans. 1802, p. 168.] 

In considering the copious contents of this pap^, we shall £nd it 
convenient to distribute them under the four folio wing heads: 1. Ulie 
historical part; 2. The descriptive part; 3. The analytical part; and 
4. Generd observations on the subject, and a comparison of these 
stones with other substances which seem to bear some affinity to them. 

And, First, as to the historical part. Waving all former accounts, 
both of the ancients and moderns, of stones wMch, under the names 
of Ceraunia, Bcetilia, Ombria, Brontia, Beletnnitee> &c, were supposed 
to liave fallen from heaven, of which accounts moat are disproved, 
and others are involved . in inexplicable obscurity, we may lay some 
stress on the instances adduced by Mr. King, in his late tract **con- 
ceming stones which are said to have fallen ti<om the and 

also on the evidence of tiae Abb4 Badielay, who laid before tiie French 
Royal Academy a stone, which he asserted had been found on the 
13th of September, 1768, still hot, by persons who eaw it foU ; and 
that of Professor Barthold, who analysed and described a stone found 
near Ensishehn in Upper Alsace, under the unqoalihed name of Pierre 
de Tonnere. These observations and experiments of the Abbd and 
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Professor are here quoted at some length; as our author proposes 
to draw a comparison between their results, and those he deduces 
from his own investigation. 

The instances next in succession, and which are the principal 
objects of this paper, are : 1 . The several stones, about twelve in 
number, which in tlie year 1794 were seen by several persons falling 
ftom the clouds near Sienna, in the midst of a violent thunder-storm, 
and eighteen hours after en enormous eruption of Mount Vesuvius. 
As an ample account of this extraordinary phenomenon is printed 
in the Philosophical Transactions for the year 1795, it will be need- 
less to dwell here any longer upon it, than merely to observe that 
these stones are of a quality not found in any part of the Siennese 
territory; and that os to their being of volcanic origin, it is scarce 
credible that they could have been carried in the air to a distance 
of at least two hundred and fifty miles. 2. The second instance is 
that of the stone, weiring no less than fifty-six pounds, which, ac- 
cording to the attestation of several persons who profess themselves 
eye-witnesses, fell on the 13th of December, 1795, near Wold Cot- 
tage in York^irc, and was, when extracted from the depth of alx)ut 
eighteen inches in the earth, still warm, and smoking. Here too no 
si^ar stone is to be met with in any part of that county. The 
weather was mid and hazy, but there was no thunder or lightnii^ 
the whole day. 3. The instance, which comes perhaps better 
authenticated than the two preceding ones, is that of a number of 
stones which, after the explosion of a meteor on the 1 9th of December, 
179S, fell al^ut eighteen miles from Benares, in the East Indies. 
The account of this phaenomenon is given in a very circumstantial 
manner by John Lloyd Williams, Esq. F.R.S. At the time when the 
meteor appeared, the sky was pmfecriy serene, nor had the smallest 
vestige of a cloud been seen for several days before wxd after the 
phwnomenon. Tlie lorpst of the stones, of which Mr. Williams 
had seen eight, weighed 21b. 12oz. Ihere are no volcanoes on the 
Continent of India, nor have any stones yet been met with in that 
port of the world which bear the smallest resemblance to those here 
described. Lastly, the fourth instance occurs in the collection of 
Baron Bom, now in the possession of the Right Hon. Charles Gre- 
viUe’*'. In Bom*s catalogue the specimen here mentioned is described 
as a mass of iron found near Tabor in Bohemia; and in a note it is 
observed that credulous people assert it to have fallen from heaven 
oh the 3rd of July, 1753 1 in fact, on coloring it with the l^enna 
imd Yorkshire stones, there appeared sumcient reason to excite a 
BU^oion of its being of the same nature. 

We here anticipate the account given in the latter part of the 
p^per of the two enormous masses ^ a substance whi^ has been 
considered as native iron, the one weighing about 15 tons, observed 
in South America, and described by Don Rubin de Cells, whose 
account is inserted in the Philosophical I'rimsactions for the year 

• Since purch«#ed by Government, snd deposited hi the Brfthh Miwcnm. 
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1788; imd the other discovered in Siberia, and described by Pallas. 
This latter the Tartars consider as a sacred relic which had descended 
from heaven. 

II . For the descriptive part of the four stones which have been 
analysed by Mr. Howard, we arc indebted to the Count de Boumon, 
who observes in general, that none of them are, or appear ever to have 
been, of any re^ar shape; and that when entire they are all coated 
with a block crust, the thickness of which however is very incon- 
siderable. The Benares stone being that which has the most striking 
mineralogicol characters, obtained tlie preference in these descriptions, 
and served as an object of comparison in the account to be given of 
the others. Ihe crust already mentioned, which is common to all, 
is of a deep black colour, and of an uneven surface. It strikes hre 
with steel, and frequently contains particles of native iron. The stone 
itself when broken is of a grayish ash- colour, and of a granulated 
texture: it appears evidently to be composed of four different sub- 
stances; one of them, which is in great abundance, shows itself in the 
form of smell spherical bodies of various sizes, of a gray colour, some- 
times inclining to brown, perfectly opake, and so hard as to give 
faint sparks when struck with steel. Another of these substances 
is a martial pyrites, of a reddish yellow tinge, somewhat inclining to 
the colour of nickel. When powdered it is of a black colour, and not 
attractable by the loadstone. The third substance consists of small 
particles of iron, in a perfect metallic state, lliese, although they 
compose only about iVtb part of the whole stone, give, however, to 
the whole moss the property of being attractable by the magnet. 

These three substances are united together by means of a fourth as 
a cement, which is nearly of on earthy consistence, and of a whitish 
gF^. The specific gravity of the aggregate stone is 3362. 

The constituent ports of the stone from Yorkshire are exactly the 
same as those of the above, except that its grain is finer, that the 
globules eu^ more irreg^ular in their shape, that the martial pyrites is 
in less, and the iron in greater proportion, and that the earthy cement 
is more compact. Its specific gravity m 3608. 

The Sienna stone was more similar to that from Benares than the 
last mentioned; the particles of iron were in a somewhat greater 
proportion. It contained some particles of black oxide of iron; and 
likewise one single globule of a vitreous substance, of a pale yeUow 
colour indining to and of a hardness rather infriior to that of 

calcareous spar, specific weight of the aggregate was 3418. 

Lastly, stone from Bohemia was most similar to that from 
Yorkshire, except that it appeared to be totally free from any par- 
ticles of pyrites, ^nd on the other hand to have a much larger pro- 
portion of globules of native iron; many of which, perhaps, on account 
of the stone having remained longer in the earth, had undergone a de- 
gree of oxidation on their surfaces. Its specific gravity was as 4281 . 

From these descriptions we learn that these atones, though they 
have not the smallest analogy with any of the mineral substances 
already known, have a very peculiar and striking resemblance to each 
other; a circumstance surely which must exdtc the attention and 
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stimulate the endeatours of pliilosoi^ers, and pwrtietilarly of chemical 
imaiysta. 

Ill, The foremost among these was Mr. Howard, who, in the 
third part of his paper describes the several methods by which he 
examined each of the constituent parts of these stones separately, 
avoiding thereby the mistakes of the Abb6 Bachelay and Professor 
Barthold, who by making their expenments only upon the stemes in 
the aggregate, obtained of course none but fallacious results^ 

The Benares stone being, as Count do Boumon had already men- 
tioned, the most characteristic, was the hrst he undertook to examine. 
In analysing the crustaceous matter, in which some nickel was soon 
found to be contained, the process led to an investigation of the triple 
salt, described by Mr. Hennstadt as an ammoniac^ nitrate of nickel, 
winch was soon found to be a proper menstruum for discovering the 
presence of the last-mentioned metal. The presence of iron and 
nickel was manifestly discovered in their substance ; but the quantity 
that could be obtained was so small that it was found impracticable 
to mve the proportions of their constituent ports. 

The pyritical part was next examined, llie result of the analysis, 
the parriculars of which cannot be abridged, was, riiat 16 grains con- 
tains iron lOf grains, sulphur 2 grains, nickel nearly 1 grain, and 
extraneous emrthy matter 2 grains: half a ^ain appeaiu to have 
been lost in the process, offing probably to we impossibility of re- 
ducing the sulphur to same degree of dryness as it existed in 
combination with the iron. The weight of the nkkd, too, is a mere 
estimation, our acquaintance with riiat metal being as yet too imper- 
foot to speak of it with accuracy* except as to its presence. 

The third substance Mr, Howard examined was the narive iron 
^&»eimaated in the mass in small globides. Having reason to susp^ 
that some nickel was likewise contained in this substance, he con- 
trived an expedient for estimating Its proportion, of whieh the fol- 
lowing is a slight indication :^HndiBg that 100 grains of pure iron 
would yield 9himt 145 grains of oxide, it would be a certain poof that 
the metal eontaias something which k either voladlixed or left in the 
solution, if, under the same circumstances, it do not acquire the same 
proportionate weight. Hence when a metfdlic alloy of nkkel and iron 
in j^own proportiems is digested in nidic acid, it h }dain that the de- 
doiency of wdght in riie precipitated oxide ^ iron will be propor- 
tionate to the quantity of nickel contained in the alloy. By tUs means 
^5 grains of these metallic globules, being freed from earthy and c^her 
extraneous matter, lefr 2B grains of aBoy, winch were found to con- 
sist of 14 grmns cd pure iron, and B of nickel. 

The small spherical bodies, equally dispersed tihrou^out the mass, 
were the fourth objects of inqui^. The result of analysts was, 
that 100 of the substance was decomposed into 50 silica, 

15 magnesm, 54 oxide of mm, and oxide of nidkel. By summing 
up these it wffl be found, that instead of the loss usual on tittese 
occadons, there was an excess of weight of grain; this is 
ascribed to die oxidkement of the iron. 

Lastly, the earthy matter, forming a cement or matrix for the snb- 



79 


itancM already examined, became tbe subject of investigation ; and 
the mean result of two analyses gave, in 100 grains of the earth, 
48 silicai 18 magnesia, 34 oxide of iron, and 2^ oxide of nickel. 

When wc observe that the three other stones were found to con- 
tain the same elements as that just now described, only in somewhat 
different proportions, we may be excused from detaining the Society 
with the particulars of their several analyses. Nor shall we here 
dwell upon Mr. Howard's manner of reconciling his results with 
those of the Abb^ Baohelay and Prof. Barthold, any further than to 
state, that the inferences drawn are favourable to the supposition, 
that the stones they examined were of the same nature as those here 
described. 

IV. In this section we collect some of Mr. Howard's principal 
observations on this curious subject. It must be admitted, that not- 
witlistanding the concurring evidence we have of the fall of some of 
these substances from the atmosphere, yet the fact itself is so repug- 
nant to what we know as yet of the operations of nature, that we 
are likely to pause a while before we shall venture to form any de- 
cided opinion on the subject. Had the fall of all these stones been 
attended with meteors, we should naturally combine the two phre- 
nomena ; and in this case Mr. Howard contends, that as these me- 
teors generally move in a direction nearly horizontal, and probably 
not very liigh in the atmosphere, the objection of the stones not 
strikixig deeper into the earth, owing to their accelerated velocity, 
would be obviated. The imperfect knowledge we have of the origin 
and nature of meteors may likewise be considered as an encourage- 
ment for inquiring further into this hypothesis. 

Should these masses, after all, turn out to be the effects of some 
regular and simple operation of nature, it is likely that many more 
will be found on the surface of the earth, which will become, the ob- 
jects of future inquiry. Meanwhile, Mr. Howard has thou^t proper 
to take a comparative view, not only of the masses of what has been 
denominated Native Iron in South America and Siberia, but also of 
every other specimen riiat could be met with in our coHeotions of the 
substances that came under the same denomination. For a descrip- 
tion of these substances, together with various observarions there- 
upon, wc ore likewise indebted to Count de Doumon, who seems to 
think, that were the particles of iron and nickel in the stones here 
examined so numerous as to be in contact with each other, and were 
the earthy particles inteixwsed between them wholly destroyed, as 
may happen by a variety of causes, the ferruginous ceQi^ texture 
that would remain would be very rimilar to the native iron of Siberia 
and South America ; both which have, moreover, bv chemical analy- 
sis, been found to contain an ample proportion of nickel. The Count, 
in describh^ the Siberian iron, mentions the hard transparent no- 
dules found m the cells of that metal, which bear a great resemblance 
to the peridot (chrysolite of Werner), the decomposition of which 
leaves tiie empty cells which we observe in all the specimens that are 
brought to us. Mr. Howard, on analystug these transparent nodules. 
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found them coAsUflng of the same elements as the eaitliy globules of 
the stone from Benares. 

From a collective view of the contents of this paper, we may now 
reasonably infer, that all the substances here mentioned, not except- 
ing the native irons in>m Siberia and South America, and some from 
Bohemia and Senegal, have a manifest relation with each other. 
Mr. Howard recapitulates these analogies ; and, with a view to the 
further investigation of the subject, closes his paper with tlie follow- 
ing queries; — 1st. Have not all fallen stones, and what are called 
Native Irons, the same origin ? — 2nd. Are all or any tlie produce of 
meteors ? — and 3dly. Adverting to the circumstance of the Yorkshire 
stone having fallen during a serene sky, might nut tliis stone have 
formed a meteor in regions too elevated to be witliin tlie reach of 
our observation ? 

Obgervations on the two lately dincmered celestial Bodies. By William 

Herschel, LL.D. F.iZ.S. Head May 6, 1802. IPhiL Trans. 1802, 

p. 213.] 

The observations described in the first part of tins paper relate to 
the magnitude, the colour, the disc, and the atmosphere of the two 
moving stars lately discovered by Mr. Piazzi and Dr, Olbers, to 
which they have assigned the» names of Ceres and Fallas ; and also 
to the question, whether they be attended by any satellites. Their 
magnitudes were determined by means of a comparison of their re- 
flected images with a lucid spot of a disc micrometer placed at con- 
siderable distances. The results of many observations were, that the 
diameter of Ceres does not subtend an angle of more than 0^^*40, or 
in actual length only 1624 miles; and that the diameter of Pallas 
can hardly measure more than between 71 and 72 miles. The colour 
of these bodies was ruddy, and in one instance Pallas was of a dusky 
white. Their discs were never of a well defined planetary appear- 
ance ; and as to their atmospheres or comas, the greatest extent of 
that attending Ceres was in one instance about two diameters beyond 
its disc; in another instance the whole had a cometaxy appearance; 
or when viewed most accurately, it bore a great resemblance to a 
small, much compressed, but ill-defined planetary nebula. Pallas 
never exhibited more than a fidnt haziness. As to satellites, it was 
inferred previous to the observations, that bodies of such very small 
dimensions could hardly contain a quantity of matter suflicient for 
the retention of seconds^ bodies ; and in fact the several appearances 
that seemed to denote tlie existence of such attendants, were on more 
careful inspection found to be fallacious. 

In the second part of the paper Dr. Herschel enters into on inquiry 
concerning the nature of these new stars, particularly as to the ques- 
tion whether they be planets or comets. And in order to proceed upon 
certain grounds, he previously enumerates certain criteiia by wmch 
the heavenly bodies may be pixqicrly distinguished. These, as to the 
planets, are seven in number. 1 . 'thcHt till lately discovered arc all 
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of a considerable size ; 2. lliey move in not very excentric ellipsei? 
round the sun; 3. The planes of their orbits do not deviate many 
degrees from the plane of the earth*s orbit ; 4. Tlieir motion is direct ; 
5. 71iey may have satellites or rings'; 6. They ha%'e an atmosphere 
of considerable extent, which, however, hears hardly any sensible 
proportion to their diameters ; and lastly. Their orbits are at certain 
considerable distances from each otlier. 

These characters being next ai)plied to the new stars, we find, in 
the first place, that as to the magnitude, they can certainly not be 
classed among planets ; since the least of these (Mercury) is no less 
than 73,839 times larger than Pallas ; 2. Their motions may perhaps 
agree sufficiently ; but 3. Hie planes of the orbits of the new stars 
appear to deviate so much from that of the earth, that, were they 
admitted into the number of planets, we should have to extend the 
zodiac for beyond its present limits ; and as it is not improbable that 
more of these bodies will be hereafter discovered, wc shall perhaps 
end in having no zodiac at all. As to the 4th article, The motion of 
the new stars appears to be direct, like that of the planets. 5 . Besides 
that no satellites have as yet been discovered belonging to these new 
stag's, it may be inferred d priori that they have not a sufficient mass 
of matter to retain any. G. The new stars, with respect to the small 
comas they exhibit, differ widely from planets, and might rather be 
classed among the comets, did not other circumstances militate 
against this opinion ; and lastly, The orbits of the new stars are so 
near each other, that the admitting them as planets would materially 
affect the general harmony that takes place among the rest. As to 
their being comets, the five following criteria are here given, by 
which those desultory bodies have hitherto been distinguished 
1. 'Phey arc generally of a very small size ; 2. They move in very 
excentric ellipses, or apparently para!)olic arches round the sun ; 
3. The direction of their motion is totally undetermined; 4. The 
planes of their orbits admit of the greatest variety in their situation ; 
and 5. They have atmospheres of very great extent, which show 
themselves in various forms of tails, comas, haziness, &c. On apply- 
ing these distinguishing characters to the new stars, we find, that as 
to size, they might perhaps be classed with comets ; but that, as to 
the nature of the curve in which they move, the direction of their 
motion, and the planes of their orbits, they deviate still more from 
comets than tliey do from planets ; and tliat, as to tlieir atmosphere, 
though they bear in tliis respect a greater resemblance to comets 
than to planets, yet, upon a careful comparison with the appearances 
of several comets observ'ed of late years, it seems evident that they 
are not entitled to a place among them ; the most considerable of 
their comas being barely one-fiftieth part of the smallest that has 
ever been observed to attend a comet. 

Thus it appears, that neither the appellation of planet nor comet 
can be assigned to these newly disebvered bodies. And it remains, 
therefore, to find out some new term by which they may be distin- 
^lished. Previously to this, the author thinks it necessary to fix 

a 



82 


upon an accurate definition, with a view to facilitate an appropriate 
denomination. According to this definition they are “ Celestial bodies 
of a small or a very small size, which move in orbits of no very great 
excentricity round the sun, the planes of which may be inclined to 
the ecliptic in any angle whatsoever : their motion may be direct 
or retrograde ; and they may or may not have very considerable at- 
mospheres, or very small comas or nuclei.** 

Description of the Corundum StonCy and its Varieties y commonly known 

by the Names of Oriental Ruby, Sapphire y &c. ; with Observations 

on some other Mineral Substances. By the Count de Boumon, F.R.S. 

Read March 25, 1802. [Phil Trans. 1802, p. 233.] 

In a former paper, printed in the Philosophical Transactions for 
the year 1798, Count de Bournon gave an analytical description of 
the crystalline forms of corundum from the East Indies and from 
China. From a note inserted at the beginning of the present com- 
munication, we learn, that the great number of specimens of that 
substance, since collected from different parts, chiefly of the East, 
have added so considerably to our knowledge relating to that sub- 
ject, OB to render it necessary not only to correct, but even, in many 
respects, to alter our opinion concerning it : and that hence, rather 
than create intricacy by introducing this additional knowledge in the 
form of a supplement, he had thought it expedient to collect all the 
information that could be obtained into one point of view, in hopes 
of delivering, in the present paper, with the addition of a chemical 
analysis which we are taught to expect from Mr. Chenevix, a com* 
plete mineralogical history of this curious substance. 

The paper is prefaced by a short historical account of the opinions 
of former naturdists concerning the corundum stone, and its classi- 
fication in the mineral system. ITie first of these, who derived their 
knowledge chiefly from lapidaries, had no hesitation in placing it 
among the gems, the hardest of which they distinguished by the 
epithet Oriental, and subdivided them according to their colours, 
Rom6 de Lisle was the first who deduced distinctive characters from 
the crystalline forms of the diflPerent sorts, rejecting the colour as a 
fallacious character. The first chemists who undertook to analyse 
tide stone, thought themselves authorized to consider it as consisting 
of new elementary earths ; but afterwards it was thought, and it 
appears now with much reason, to belong to the class of those stones 
which are chiefly, if not entirely, composed of argill. Werner at 
length also undertook die analysis ; but he retrograded somewhat 
from what has been since found to be the truth, by placing it between 
pitch-stone and felspar. Abb6 Hauy at length, recurring again to 
the crystalline form, placed it immediately after felspar, and before 
the Ceylonite ; from both which, however, it differs widely, both by 
its hardness and specific gravity. 

We are greatly indebted to the zeal and perseverance of out 
honourable member, Mr. Charles Greville, for a very ample coUec- 
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tion of tpecimens of this atone, and of various other species which 
were long thought analogous, but are now found to constitute with 
it a genus of some extent. This substance, we are now told, pre- 
sents itself to our senses, especially to our sight, under two very dis- 
similar appearances. The first is the original corundmn imported 
under that name and also under that of adamantine spar. At times 
it is brought in irregular fragments, but often in crystals, which are 
generally of a pretty large size, lliose of the other appearance are, 
in fact, the gems hitherto known by the names of Sapphire, Ruby, 
&c. Another distinction is next made, according to the texture or 
fineness of the grain of these stones ; the former being called imper- 
fect, and the latter, or the gems, perfect Corundum, 

The author now enters into a minute account of the appearances 
and the principal properties of this substance. And first he treats of 
its colour, lliis, he tells us, is at best but an imcertain character in 
stones, but yet it may at times afford some secondary marks of di- 
stinction. 'Hie common or imperfect corundum varies, in this reB|>ect, 
according to the country where it is found, llxat from the Carnatic 
is of a grayish white, sometimes approaching to a pale green, and 
sometimes, though rarely, of a red or blue colour ; that from China 
and Ava is generally of a dull green or brown colour ; and that from 
the coast of Malabar appears of a reddish brown. 

The perfect corundum which is found in Pegu and in Ceylon is 
either red, blue, or yellow. The former is the Oriental ruby ; the 
blue is tlie sapphire ; and the yellow the topaz. From a duly pro- 
portioned mixture of the blue and the red is produced tlie purple 
colour, which constitutes the Oriental amethyst. The union of the 
blue and yellow forms the green colour, which is proper to the Ori- 
ental emerald ; and a larger jwoportion of yellow produces the colour 
proper to the chrysolite. 

2. As to transparency, the crystals of corundum from the Carnatic, 
having usually rough surfaces, are of course very imperfectly diapha- 
nous ; but when broken, their fragments have generally a certain de- 
gree of semi- transparency : most of these fragments, when held up to 
ikt light, show a number of fissures in their substance, which in a 
great measure prevent the transmission of light. These fissures arise 
from a want of cohesion between all the parts of the crystalline la- 
minae. llie red and blue corundum of the Carnatic bos a ^eater 
degree of transparency than those of any other colour ; the blue in 
pKUticular having generally the preference in tliis respect. 

3. In hardness the corundum comes next to the diamond ; but this 
quality, with regard to intensity, differs greatly, according to the co- 
lour and degrees of purity of the specimens. The corundum of the 
Carnatic, when it is neither blue nor red, is less hard than any other 
sort ; whilst the imperfect blue species exceeds all the other varieties 
of t^ kind in hardness, — such is its density that it will emit pretty 
bright sparks when struck with steel. 

4 . This substance, like quartz, becomes phospboremtit by colli* 
sion. The crystals of a red colour, whether of the peiilct m im* 
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perfect kind, will emit a light of a very deep fire- colour, »milar to 
that of a red hot iron. 

5, The specific gravity of this stone varies in all its different kinds. 
The means deduced from a great number of observations afford the 
following numbers. 

Imperfect corundum 393 1 . Perfect corundum, in tlie instance of 
Oriental ruby, 3977 ; and of sapphire, 4158. The difference seems to 
be proportionate to the degree of perfection of the crystallization, 
and consequently of the transparency of the stone. 

6, We come now to the most extensive and most elaborate sec- 

tion of the jiaper which treats of the crystalline forms of the different 
kinds of corundum, primitive form of all the kinds, whatever 

be their degree of perfection, we are here told is a rhomboid slightly 
acute, the obtuse angles of the planes measuring 94^^, and the acute 
ones 86^ ; and it is asserted, that whatever the form of an individual 
crystal may be, it may always, by dividing it according to the lately 
established rules of crystallography, be ultimately reduced to this 
rhomboidal form. The manner in winch ciy'stals deviate from their 
primitive form, by the substitution of planes for the angles, effected 
by the retreat of rows of molecules, which constitute the crystalline 
laminae, is amply discussed in a note ; and nine modifications are 
described, forming a great variety of prismatic, pyramidal, and other 
crystals, of which some idea can only be formed by an inspection of 
the figures that accompany the paper, 

7, The next section treats of the fracture and texture of this stone. 
In general we ore told that all the kinds have a lamellatcd texture, 
the layers being in n direction parallel to the faces of the rhomboid, 
find that they break in a direction parallel to those faces* The ease, 
however, with which these laminsc may be divided, differs greatly in 
the different varieties ; and this is ascribed to the degree of force ex- 
isting in the attraction of the molecules which compose these cry- 
stals, as well as to the perfect adhesion of the crystalline Inml niw 
composed of tliose molecules at all points of their surface. This at- 
traction and adhesion, it is thought, varies with tlie colour of the 
stone, the blue or sapphire possessing those qualities in the highest 
degree, which accounts for the fracture of this stone being often in a 
direction oblique, and even at right angles to tlie planes of the la- 
minte. 

£ V contains some observations on the phenomena 

of ught exhibited by this stone. Tlie prismatic, as well as the pyra* 
n^al crystals of corundum, when their extremities are temunated by 
plaim which are perpendicular to their axes, very frequently exhibit 
on these planes a changeable variety of colours, known by the name 
of chatoyant This property is ascribed to the reflection of light in 
the small intervals which remain between the crystalline in 

^ose parts where these lominsB are not in perfect contact. It fol- 
lows hence that the most compact sorts of corundum will not exhibit 
abearance. the same property is (dso ascribed that beauti- 
ful reflection of light m the form of a star of six rays, frequently pro** 



duced in rubies and sapphires when cut in a particular direction. As 
to the manner of cutting these asteries, or star- stones, as they are 
usually called, it appears to be ratlier the effect of chance than of any 
determined theory. Some hints, however, are here given for the 
purjiose, which chiefly recommend a proper attention to the primi- 
tive rhomboidal form of the crystal. 

In the 9tli section the autlior treats of the characters of the corun- 
dum afforded by chemical analysis ; and here he anticipates the re- 
sults of tlxc investigation wc are to be favoured with by Mr. Chene- 
vix. These ctxnfirm what he has all along maintained in this paper 
of the identity of the several kinds of stones which he has classed 
under the name of Corundum. 

Tlxe ingredients are uniformly found to be the same in aU tlie 
species, differing only, and but in a small degree, in their propor- 
tions. Tlie principal of these ingredients is argill or alumina, wdiicb, 
in the imperfect corundum from the Carnatic, Malabar, China, and 
Ava, consist of between 86^ and 81 in 100 parts. In the sapphire 
it amounts to 92, and in the ruby to 90 hundredths. The other con- 
stituent parts are silica and iron ; the former in the greatest propor- 
tion. Of the identity of stones which bear very diflerent appearances, 
another example is here given in the instance of the felspar, reasons 
being assigned why some species of schorl, the adularia, and some 
otlier substances, ought to be classed with it. 

The author proceeds next to consider the sort of conmdum W'hich 
does not exhibit the smallest rudiments of crystallization, and wliich 
mineralogists have agreed to distinguish by the name of Compact 
Corundum, It resembles, in many respects, a coarse jasper ; but its 
much greater degree of hardness, and its much higher specific gra- 
vity, render its true nature easily distinguishable. It has a lamel- 
lated appearance. The red sort, in particular, gives pretty strong 
sjparks when struck with steel. It is phosphorescent, like crystal- 
lized corundum. Its specific gravity is 3902. 

Three sections treat next of the matrices of different sorts of co- 
rundum ; which lead tlie author to dwell largely on a variety of sub- 
stances which liitherto were thought to have no kind of affinity with 
this stone. 

The first section treats of the matrix of imperfect corundum from 
the peninsula of India, chiefly from the Carnatic, and of the sub- 
stances with which it is accompanied. This matrix, as far as our 
present knowledge extends, appears to be a stone of a particular 
nature ; sometimes of a loose granulated texture, not unlike a coarse 
sandstone ; and at other times of a closer grain, similar to the kind 
of marble Vnovm by the name of Coarse-grained Saline Marble : both 
kinds are of a pearly gray colour, sometimes slightly tinged with 
green, and have a degree of semi-tran^arency not malike chalce- 
dony. Their specific gravities are inferior to that of felspar. In this 
sfibstanoe the crystals of corundum are imbedded, nearly in the same 
maimer as those of felspar are dispersed in porphyry or certain granites . 
l^he accomptmying substances are, 1. Lmellated fragments, not un- 
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like felspar or adularia, and partaking of many of the properties of 
corundum itself, and even of its crystallization. 2. Fibrolitent which 
are described as small masses frequently crystallized, but didFerent in 
some respects from all other mineral substances hitherto known. 
3. ThalUte, or the Epidote of Abb6 Hauy. This is minutely described 
in three Afferent states. 4. Hornblende, which is most constantly 
and most abundantly contained in the matrix here treated of. 5. 
Quartx, Talc, Mica, Steatite, Garnets, Zircon; all wliich, though 
manifestly dispersed in this matrix, are yet less frequent. And lastly, 
the presence of black Oxide of Iron is likewise evident, though not in 
such large proportions as in the matrix of the imperfect corundum 
from China. 

Section 2* Of the matrix of imperfect corundum from China, and 
the substances with which it is accompanied. — ^'rhis matrix is totally 
different from the preceding one, being a granite rock, composed of 
an Aggregate mixture of felspar, fibrolite, mica, and attractable black 
oxide of iron : but none of that particular substance which has been 
mentioned as forming the basis of the preceding matrix is here ob- 
served. llie four substances above mentioned are unequally distri- 
buted throughout the mass ; some pieces being composed almost 
entirely of only one of them, while in other pieces the substances arc 
mixed together in difarent proportions, and sometimes in nearly equal 
ones. * 

Section 8. Of the matrix of perfect corundum from the Island of 
Oeylon, and the substances of which it appears to be composed. — 
The autlior, on this head, speaks witli some diffidence, as the precious 
stones comprised under the denomination of this kind of corundum 
are selected by the inhabitants from the sands washed down by the 
rivcrs or rivulets of the island, and have seldom been brought to 
Europe in any kind of matrix. He gives us, however, a list of the 
substances wliich compose the sands that are sent to us from Ceylon ; 
although he will not venture to assert positively that these substances 
really accompany the corundum when in its matrix. They are, 1 . Bpi^ 
nelle Ruby, which generally composes nine parts in ten of the whole 
mass of this sand, but in such small crystals or fragments as to render 
them of little or no consequence in trade ; owing, no doubt, to the 
selection made in India before it is sent over. The few of a tolerable 
size that have been obtained, are here described as to their crystal- 
line form, their colours, their peculiar matrix, in some of which was 
found an iron ore hitherto unknown, while some of them appeal 
evidently to be masses of adularia. 2. Tourtnalin, in the form of a 
very obtuse rhomboid, with several varieties deducible from this form, 
and of different colours. 8. Ceylonite, so called by M. la Matherie* 
but distingmshed by the name of Pleonaste in the Mineralogy of the 
Abb4 Hauy. This is likewise of a variety of crystalline forms 
colours. 4. Zircon, which, next to the fepinellc, is the substance 
most frequently found in the sand of Ceylon, the crystals of which, 
though very small, are yet in general very perfect. And lastly, 

though their numbers be very insigiuficant, some scattered 
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fxagmentfl of quartz^ felspar, calcareous spar, a brownish- yellow mica, 
and particles of attractable oxide of iron. 

The paper closes with some account of corundum, which, contrary 
to the received opinion, that this stone was only found in the East 
Indies, has ]>een thought to exist in other parts of the world. The 
author dwells mostly upon tlie appearances of a stone he himself dis- 
covered in the mountainous parts of the Forez in Frauce, and which 
the Abb6 Hauy considers only as a species of felspar. I'he Count al- 
leges his reasons for classing it with the perfect blue corundum, 
known by the name of Sappliire. As to various stones found in 
Germany, in the Isle of Tirree on the western coast of Scotland, on 
Chesnut-hill near Pliiladelphia, and elsewhere, which have by some 
been considered as corundum, the author cautions us against acqui- 
escing in those assertions till more conclusive arguments shall appear 
in their favour. 

Analysis of Corundum, and of some of the Substances which accompany 
it ; with Observations on the Affinities which the Earths have been 
supposed to have for each other, in the humid Way. By Richard 
Chenevix, Esg. F.R.S. and M.RJ.A. Read May 20, 1802. [PAi/. 
Trans, 1802, jp. 327.] 

After a detail of several unsuccessful attempts to analyse this stone, 
which on account of its great hardness is both difficult to pulverize 
and to be reduced by saline agents, we find an ample description of 
the process, which was attended with the desired success. A piece 
of corundum, weighing 100 grains, was made several times red hot, 
and plunged into cold water ; it was then pounded, first in a steel, 
and next in an agate mortar, and tlius reduced into an impalpable 
powder. This powder was by means of dilute muriatic acid cleared 
from the ferruginous particles which adhered to it from the steel 
mortar. It was then put into a platina crucible witli 200 grains of 
sub-borate of soda, and the mixture was exposed for an hour or two to 
a violent heat : the glass produced by this fusion was in about twelve 
hours dissolved, by boiling it in a proper quantity of muriatic acid. 

The silica might now have been separated by eva^rating the 
whole to dryness, but it was tliought preferable to get rid of m the 
salts contained in the liquor by a precipitation effected by means of 
an alkaline carbonate. The precipitate thus obtained was then re- 
dissolved in muriatic acid, and the silica was hence cleared by eva- 
poration. The remaining liquor was afterwards boiled with potash, 
by which means the alumina was precipitated. It was then redis- 
solved by the excess of potash, from which the earth was finally ob- 
tained hy muriate of ammoniia. A small proportion of iron was se- 
parated by muriatic acid. Both these earths being now washed and 
dried, were ignited, and thus the exact weight of each was accurately 
aseertained. The author paid particular attention to the silica pro- 
duced in this process ; as Mr, Klaproth, who had formerly analysed 
this stone, declares that be never found any of this ingredient. 



Next follow the tables of tlie contents of six kinds of corundum, 
viz, the sapphire, the ruby, and the corundum from the Carnatic, 
from Malabar, from China, and from Ava, The proportions of the 
first species arc 5^ silica, 92 alumina, 1 iron, and If loss, The pro- 
portions of the other kinds do not differ very considerably from these. 

llie matrices of these stones being more easily fused than the six 
kinds above mentioned, the usual and well known mode of treatment 
by potash was found sufficient to render tliem soluble in acids. Al- 
though this mode be now very familiar to chemists, the author, how- 
ever, in order to leave no cause for suspicion, describes the ])rocesa 
he used with the matrix of the corundum from the peninsula of India. 
ITic results gave 42| silica, 37| alumina, 15 lime, 3 iron, and 2 loss, 
with a tmee of manganese. By similar treatment the various sub- 
stances contained in this and some other matrices, viz. felspar, hbro- 
lite, and three sorts of thallite, were analysed, and the results are 
given in tables. It is remarkable that while all the other substances 
yield in different proportions the same ingredients as the matrices 
themselves, the fibrolit.j was found to consist only of silica and alu- 
mina, the quantity of iron it contained being so small as hardly to 
deserve notice. 

In the prosecutior of this inquiry Mr. C'henevix observed, that if 
a quantity of potash be for some time kept in fusion in a platina cru- 
cible, the latter will be found to lose some grains of its weight. The 
quantity of the metal thus lo.st he actually found in the potash ; and 
hence he infers the affinity between these two substances, which afr 
finity, it seems, is made use of by the Spaniards for detecting the 
platma contained in the ingots of gold sent from their American 
po-dsessions. He also has occasion to show that potash which has 
usually been denominated a hxed alkali is not so, strictly speaking, 
since there is a degree of heat by which it may be totally vomtilized. 

In a second part of the paper the author treats of the offinitieB 
which the earths are supposed to exercise towards each other when 
held in solution by acid or alkaline menstrua. There being a dif- 
ference of opinion on this subject among some of the most eminent 
chemists, Mr. Chenevix has repeated many of their experiments, 
especially those of Guyton de Morveau. After descanting largely on 
the probable causes of error in tins eminent chemist, as well as in 
Mr. Kirwan and others, he derives from his results the following 
general conclusions. 

1st. That there exists an affinity between silica and alumina. 

2ndly. lliat there exists a very powerful affinity between alumina 
and mc^eeia. 

3rdly. That alumina shows an affinity for lime, 

4thly. That Mr. Guyton was mistaken in every instance of affinity 
between tiie earths, except in one which had been observed before 
liis experiments ; and that he has attributed to a cause which does 
not exist, phsenomena that must have resulted from the impurity of 
his re-agents. 

And fastl)^ That neither the experiments of Mr. Guyton, nor an 



opinion mnintained in an anonymous letter from Freybergi published 
in the 4th volume of Mr. Nicholson's Journal, are sufficient to di- 
minish ui any degree the value of that assistance which mineralogy 
derives from chemical investigation. 

Description of the Anatomy of the Omithorhynchus Hystrlx. By 

Everard Home, Esq, F.R,S, Read June 3, 1802, [PhiL Trans* 

1802, jp. 348.] 

llie specimen from which this description was taken, ami which 
was exhibited to the Society at their Meeting, was brought from 
New South Wales. It is a male, probably arrived at its full growth. 
It is seventeen inches in length from the point of the bill to the ex- 
tremity of the tail ; and its greatest circumference measures likewise 
about seventeen inches. Its back and sides are covered with quills, 
the longest of which are about two inches and a half in length. Its 
bill projects from the head one inch and three -fourths, tapering from 
its base, where it is seven-eighths of an inch in diameter to its point, 
where its diameter is not above three-eighths of an inch. It is tubular, 
convex on the upper, and flat on the lower surface. ITie tongiie is 
cylindrical, very small towards the point, and eight inches long. This 
species has a peculiarity in its mode of managing its food, which di- 
stinguiehes it from the Paradoxus. The food is &8t bruised by small 
horny prominences adhering to the tongue and palate, and then swal- 
lowed with a certain quantity of sand, the stomach being sufficiently 
large to contain this extraneous matter, together with the food, and 
effectually defended from injury by r cuticular lining. 

Mr. Home proceeds, with liis usual accuracy and minuteness, in 
his technical description, both of the external and internal parts, 
which he illustrates with a number of figures. Having completed 
this detail, he observes in general, that this species of Omithorhyn- 
chus being a nearer approach to the more perfect quadruped than tlie 
Paradoxus, and its tongue being in some respects similar to those of 
the Mania and Myrmecophaga, he tliought it necessary to look among 
the different species of ^ese genera for other ports of resemblance. 
The result of this comparison is, that the Omithorhynchus is essen- 
tially different from rU other quadrupeds, bearing in some respects a 
resemblance to birds, and in others to the Amphibia, so that it may 
be considered as an intermediate link between the classes Mammalia, 
Aves, and Amphibia. To the first class it no doubt approaches nearest 
in the instance of the Myrmecophaga ; and to the birds it be^ a 
singular affinity in the male organs of generation, as is here illus- 
trated by comparing its penis with that of the drake. 

From the whole of this investigation are deduced the following 
characters as peculiar to this animal, considered as a genus. The 
male has a spur on the two hind legs, close to the heel. The female 
has no nipples, differmg essentially in this, as well as in the organs 
of generation, from the Mammalia, The beak is smooth, while the. 
rest of the animal is covered with hair. The tongue has homy pro-^ 
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ee»te»i which atMwer the purpcweB of teeth. The penis of the 
is solely appropriated to the passage of the semen, its external orifice 
l>eing subdivided into several openings, so as to scatter the semen 
over an extent of surface, wliile the urine passes by a separate canal 
into the rectum. And lastly, the female has no common uterus, the 
tubes, which correspond to the horns of the uterus in other quadru* 
peds, receiving the semen immediately from the penis of the male. 

Mr. Home concludes his paper with a conjecture, that more species 
of this extraordinary animal will be gradually discovered ; a drawing 
having already been received firom Van Diemen's Land of an indi- 
vidual similar to the Hystrix here described, only with the spines 
much shorter. And he thinks it probable that the class will in time 
be found to consist of various kinds, and that those hitherto known 
win be arranged under dififerent genera. 

A Method of examining refractive and dispersive Powers, by prismatic 

Hefiection, By WUHam Hyde Wollaston, M.D. Read 

June 24, 1802. [f^ML Trans, 1802, p. 365.] 

The principle of this method depends on the refiection of li^t at 
the inner surface of a denser refracting medium. Its application in 
the first instance is deduced from a theorem, from which we gather, 
that since the range of inclination ♦within wldch total reflection takes 
place, depends not only on the density of the reflecting prism, but 
also on the rarity of the medium adjacent to it, the extent of that 
range will vary according to the difierenee of the densities of the two 
media. And that hence when the refractive power of one medium 
is known, that of the rarer medium may be thence inferred, by ascer- 
taining the angle at which the ray of light will be reflected from it. 

Having exemplified this by several instances of different media, 
the author proceeds to give an account of an instrument he has con- 
trived for the purpose of applying this principle to practice. Its ob- 
ject is to measure by mechanical means, which can only be under- 
stood by inspecting the drawing annexed to the paper> the sine re- 
presenting the refr^tive power of the medium applied to the prism. 
One of tlie advantages which this method possesses above the usual 
mode of examining refractive powers is, that whereas hitherto it waa 
necessaiy that the substances under examination should have two 
surfaces inclined towards ecujh other under a known angle, this method 
enables us to deduce the results from only one surface, and without 
any computation. Hence also, as trials can be made by mere con- 
tain, may the refractive powers of opake bodies be easily determined. 
And these powers in different bodies may likewise be used as conve- 
nient tests in many philosophical inquiries. 

This method applra also to media of which the refractive densities 
are not uniform, such as the crystalline lens in the eyes of animals, 
which is now known to be more dense in the centre than at its sur- 
face. It is here shown in what manner, by placing one of these 
varied media in contact with a prism, all its g^atkna of density, 
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from greatest to least, ^vill become at once manifest by mere inspee- 
tion. Lastly, a table is given containing a series of substances ar- 
ran^d according to their refractive powers, chiefly deduced from ex- 
periments made according to the method here described ; some to 
which the machine for measurement would not apply, being ob- 
tained by other means, or borrowed from other authors. 

The second part of the paper treats of the dispersion of light. The 
principles and observations on which the inductions here given chiefly 
depend, are tliese : — When a glass prism is placed in contact with 
water, and brought near the eye, in such a position that it reflects 
the light from the window, the extent of perfect reflection is seen to 
be bounded by a fringe of the prismatic colours in the order of their 
refrangibility. But it may happen that two media which refract un- 
eqmlly at the same incidence, may disperse equally that incidence; 
and, under these circumstances, a pencil of rays passing from one of 
these media into the other, will be refracted without dispersion of its 
colours. The boundary of prismatic reflection will then be found a 
well defined line, free from colour, if the surface at which the reflected 
light emerges from the prism be at right angles to its course. More- 
over, when the disparity of the dispersive fiowers of tlie media is still 
greater, it may also happen that the usual order of prismatic coloiurs 
will be reversed, and then the red. or least refrangible ray, will appear 
strongest and lowest in the fringe, unless the colours so produced 
are counteracted by refraction at their emergence from the prism. 

This doctrine is illustrated by examples of various, both simple and 
compound, substances, and especially by the effect of metallic solu- 
tions differently diluted in less dispersive media, Having compared 
several of these, each diluted till the limit of reflection speared void 
of colour when in contact with a rectangular piece of plate-glass, he 
deduced thence a table of their refractive powers, in that state of di- 
lution in which the eye could discern the disappearance of colour. 

He likewise made experiments on dispersion by means of wedges, 
in the manner practised by Mr. DoUond, Dr. Blair, and others ; and 
has reduced the substances thus examined into a second table, ar- 
ranged according to the excess of their effect on violet above red 
light, at a given angle of deviation. By comparing this with the 
prec^ng table, it appears how little correspondence mere is between 
them, and consequently how numerous are the combinations by means 
of which a pencil of rays that passes through two media, may be made 
to deviate without dispersion of its colours. 

At the close of this paper the author remains, that the colours into 
wbi^ a beam of white %ht is sepaaraMe by rofn^tion, appear to him 
to be nmther seven, as they are usually seen in the rainbow, nor re- 
ducible to three, as some persons have conceived ; but that by em- 
plo3diig a very narrow pencil of light, four primary divisions of the 
piiamatlo spectrum may be seen, with a degiee of ^tinctness which, 
he believes, has never been described nor observed before. These 
colours are red, yellowish green, blue, and violet, in the proportion 
nearly as the numbers 16, 2B, 36, 25, 



0« the oblique Refraction of Iceland Crystal By William Hyde 
Wollaston, M.D, F.R,S, Read June 24, 1802. [Phil Trans. 
1802, 381.] 

In the preceding communication Dr, Wollaston inserted two dif- 
ferent measures of refractive powers distinctly observable in the Ice- 
land crystal, as well as an estimate of its dispersive power ; but he 
has reserved for this treatise some remarks, which the same mode of 
investigation has enabled him to make on its oblique refraction. To 
this he was led by the consideration that the law to which Huygens 
hod reduced this refraction, however founded in truth, could not be 
easily verified by any of the former methods of measurement. 

According to the Huygeniau hypothesis, light proceeding from any 
luminous centre is propagated by vibrations of a medium highly 
elastic, that pervades all space. In ordinary cases the incipient un- 
dulations arc of a spherical form ; but in the Iceland crystal they 
appeared to him to be portions of an oblate spheroid, of which the 
axis is parallel to the short diagonal of an equilateral piece of crystal, 
and its centre the point of incidence of the ray. Hence he deduced 
a ratio between the sine of incidence, and the sine of refraction (that 
is, the ordinate of the spheroidical undulation) in any section of the 
spheroid. 

In a geometrical deduction our author shows that his observations 
on this substance accord throughout with the hypothesis of Huygens, 
tlie measures he has taken corresponding more nearly than could well 
happen in case of a false theory. This is illustrated by various ex- 
amples, in which the refractive power is estimated according to va- 
rious directions of the plane of incidence ; and the data are pointed 
out for the construction of the spheroid, by which these refractions 
are regulated. Lastly, a comparative view of the angles observed, 
and those obtained by computation, is reduced into a table, from 
which, by their near agreement, we collect im additional proof of 
the accuracy of tlie results. 

An Account of some Cases of the Production of Colours, not hitherto 
described. By Thomas V^oung, ilf.D. F,R.S. F.L.S. Professor of 
Natural Philosophy in the Royal Institution. Read July 1, 1802, 
\Phil. Trans, 1802, jt;. 387.] 

In a fomer paper Dr. Young, treating of certain phienomena of 
coloured light, mentioned a law, accordmg to which it appears, that 
whenever two portions of the same %ht arrive at the eye by different 
routes, either exactly or very nearly in the same direction, the light 
becomes most intense when the difference of the routes is any mul- 
tiple of a certain length, and least intense in the intermediate state 
of the interfering portions, and that this ler^ is different for light 
of different colours. In the same paper he showed the suChciency of 
this law for expl^ng all the phenomena in the second and third 
books of Newton s Optics ; and in the present communication he R- 
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lustrates it still further, by applying it to some new distinct cases re-^ 
lating to the colours of fibres, and to the colours of mixed jdates* 

The case respecting fibres is that of the coloured fringes produced 
by the interposition of a hair between the luminous object and the 
eye. Here it is observed that the fringes are larger and brighten: in 
proportion os the hair is thinner, the phaenomenon being most con- 
spicuous when a single thread of a silkworm is interposed. The cause 
here assigned is tlie interference of two portions of light, one re- 
flected from the fibre, and the other bending round its opposite side, 
and at last coinciding nearly in direction with the former portion ; 
hence as both portions deviate more from a rectilinear direction, the 
difference of the length of their paths will he gradually increased, 
and consequently produce the appearances of colour usual in such 
cases. The rule given to calculate the difference of the paths for the 
light least inflected, is the analogy between ttiat difference to the 
diameter of the fibre, which will be as the deviation of the ray at any 
point from the rectilinear direction, to its distance from the fibre. 

When a number of fibres of the same kind, — as. for instance, an 
uniform lock of wool, — are held near to the eye, we see an appear- 
ance of halos surrounding a distant candle ; but their brilliancy, and 
even their existence, depends on the uniformity of the dimensions of 
the fibres, and they ore larger os the fibres are smaller. To an effect 
similar to tliis ore ascribed the coloured atmospherical halos, substi- 
tuting to the above fibres a number of particles of water of equal 
dimensions, and properly situated between the luminary and the 
eye. 

Speaking of the colours of mixed plates in looking at a candle 
through two pieces of plate-glass with a little moisture between them, 
we ar(‘ told that the fringes here produced are the effect of moisture, 
intermixed with portions of air, exhibiting an appearance similar to 
dew. Here the light transmitted through the water, moving in it 
with a velocity different from tliat of the light passing through the 
interstices filled only with air, the two portions, it is said, will inter- 
fere with each other, and produce the effect of colours according to 
the general law. 

In further applying this general law, the author found it impossible 
to avoid another supposition, which is a part of the imdulatory theory 
he defended in his former paper ; namely, that the velocity of light 
is the greater the rarer the medium : and he suggests an idea, whiclx 
appears to him to lead to on explanation of the dispersion of colours 
by refraction, more simple and satisfactory than that which he for- 
merly advanced. He supposes that every refractive medium trans- 
TOits the undulations constituting light in two separate portions, one 
passing throu^ its ultimate particles, and the other through its 
pores ; and that these portions re-unite continually after each suc- 
eeseivc separation, the one having preceded the other by a very mi- 
nute but constant interval, depending on the regular arrangement of 
the particles of a homogeneous medium. Having briefly tocoumed 
on tile application of this doctrine, he concludes by mentioning some 



observations which to him to coultrm what he had advanced 

on a former occasion touching the dispersive powers of the eye. 

0« the Compoeition of Emery. By Smithson Tennant, Eeq. 

Read July 1, 1802. [Phil Trans. 1802, jo. 398.] 

The ultimate results of tlie experiments made on this substance, 
which it seems hod never before been properly analysed, are — that 
26 grains contain 12| grains of argillaceous earth, 2 of silex, and 8 
of iron ; that 1 grain was not dissolved, and that the remainder, 
being 1| grain, was lost in the process. Another process gave the 
some comjKinents, but in somewhat different proportions. These in- 
gredients being very similar to those found by Mr. Klaproth in Dia- 
mond spar, it is thought that emery is essentially a substance of the 
same nature, with perhaps a somewhat greater proportion of iron. 

Quelques Remurques sur la Chaleui\ et sur V Action des Corps qui fw- 
terceptent. Par P. Prevost, Professeur de Philosophic d Genh)e, 
Communicated 6yTnomas Young, M.D. F.RM, Read July 1, 1802. 
[Phil. Trans. 1802, p, 403.] 

The remarks here brought forward relate chiefly to Dr. Herschers 
experiments on the solar and terrestrial rays that occasion heat, pub- 
lished in the Philosophical Transactions for the year 1 800, and are 
meant to rectify some anomalies which appear in their results. The 
paper consists of two parts : the first being the observations on Dr. 
HerschePs experiments, and some new ones, with inferences deduced 
from them ; and the second tiie exposition of a theory, which the 
a ithor thinks may reconcile all contradictions. 

In the first part he sets out with briefiy stating the manner in 
which Dr. Herschel conducted the experiments he made, in order to 
estimate, by tlie indications of different thermometers, the quantity 
of heat transmitted through various substances, compared with the 
heat afforded by direct rays from different luminous bodies, or more 
properly sources of heat. Here the author soon starts a diflSiculty 
concerning the mode of estimating the intercepting power of the 
substances used in the experiments. As these experiments consist 
of a series of observations made progressively at intervals of one mi- 
nute between each other, it follows that the ratio Dr. Herschel adopted 
between the heat produced by direct rays, and those transmitted 
throu^ coloured media, is not, as he imagined, a constant proportion, 
he having uii^oitnly deduced his inferences from the differences be- 
tween the initial and the final degrees of heat ; whereas, had he at- 
tended to the intennediate observations, he would have found lhat 
each of them would have afforded a different ratio. 

Haying maturely considered this subject, the author, adverting to 
t)us circumstance of the various proportions of heat progressively 
yielded in these expeximents, observes, that it can hai% be co|i« 
ceived why the faculty of transmitting and intercepting beat should 



95 


thas raiy in any substance, merely because it has transmitted or in- 
tercepted it for u greater or less length of time. Hence he tliinks it 
essential to have recourse to some permanent rule from v^hich the 
results may in all cases be accurately derived, and which, when the 
phsenomena do not correspond, may lead us to the investigation of 
some other cause. Such a law has been deduced from direct expe- 
riments, and implies that a body placed in a medium of a constant 
temperature, becomes heated or cooled in such a manner, that the 
differences of its heat from that of the medium arc in a geometrical 
progression, while the times of heating or of cooling are arithmeti- 
cally proportionate. It will readily be perceived in what manner it 
is practicable to dedtice from the two progressions mentioned in this 
law, a third progression, which will apply to the intermediate steps 
of any series of observations. 

lliis law, wlien adapted both to Dr. Herschel's experiments and 
to some new ones here described, is found to apply with singular ac- 
curacy through the three or four first minutes of increasing heat ; but 
after this period the series manifestly varies, the increase of heat by 
computation according to the law falling progressively short of that 
indicated by the thermometers. The autlior is at considerable pains 
to explain this anomaly, and at length ascribes it to the heat accu- 
mulated in the intercepting body, which renders it in a manner a 
new source of heat, the emanation from which, it must be admitted, 
cannot but cooperate with the transmitted rays, to raise the ther- 
mometers near it. 

If the progress of this accumulation of heat be perfectly regular, 
its effect will be confounded with that of the transmitted rays, as 
was actually found to be the case when a thin plate of talc was used 
as an intercepting medium. The cause of this difference is ascribed 
chiefly to the thickness of that medium, and in some measure also to 
the weakness of the source of heat. It will scarcely be necessary to 
explain the operation of these concurrent causes, it being obvious 
that the greater the bulk of a body, the greater will be the accumu- 
lation it ^mits of, and the greater the source of heat, the more rapid 
will be this accumulation. 

The next object of inquiiy is how long an experiment should last 
for the thermometer to acquire ^e maximum of heating, that is, the 
temperature of the source of heat, or medium in which it is immersed. 
Here the experiments can be made only on direct heat, since the in- 
termediate &>dy containing accumulate heat, might, and probably 
does in most coses, continue to emit this heat after the thermometer 
has arrived at the maximum, that is, the temperature of tiie source 
of heat. In the direct heat of the sun this maximum Was obtained 
in Uttle more than 12'. 

Hie author hereupon examines a number of Dr. Herschers expe- 
riments, in which mentions only the initial and final degrees of 
the thermometer. After showing what the mean ratio is between 
the de||rees computed for the progression of the differences, and those 
detenauied by chservation, which he finds is as IB to 10, he deter- 
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mines the constant heat of a medium by the following proportioh. 
Tlie difference between this heat, and each of the numbers given by 
observation (that is, the initial and final observation), are to each 
other as the first ternx of the progression is to the sixth ; that is to 
say, as the numbers 13 and 10 raised to the fifth power. 

l^iese comparisons between his results and tlmse Dr. Herschel had 
derived from tlie same experiments, have led our author to several 
remarks, in which the above-mentioned law, and the circumstance of 
the accumulation of heat in the intercepting media, ore applied to 
various phoenomena and computations, and likewise to some experi- 
ments of the same nature described by Prof. Pictet in his Essay on 
Fire. The deviations here observed are in most cases ascribed to the 
thickness of the intercepting substances, and to the distances between 
them and the thermometers. 

The second port, which relates to the theory from which depends 
the law of the increments of heat, as deduced from direct observations, 
is introduced by a brief statement of the historical facts that have led 
to the contemplation of this subject. Bacon first proposed the <][ueB* 
tion, whether heated bodies, which are obscure and opake, ore similar 
in their effects to the radiant bodies ? Several philosophers, such as 
Lambert, Saussure, and Pictet, have by various experiments deter- 
mined in favour of tlie affirmative ; and it has even been proved that 
tlie velocity of heat, independei^t of light, is no less than 69 feet in 
an instant of time not apparently divisible. 

Bacon likewise asked whether cold might not, os well as heat, ac- 
quire intensity by means of mirrors or refracting glasses ? Our author, 
without mentioning tlie well-known experiments of tlic Academy del 
Cimento on this subject, proceeds at once to tliose of Prof, Pictet, 
who proved the affirmative as to the fact, but yet thought that the 
cause ought to be ascribed not to the reflected cold, but to the re- 
flection of heat in opposite circumstances ; by which he seems to un- 
derstand that heat in this instance escapes recipn)cally from the ther- 
mometer towards tlie cooler substance. He here substitutes a move- 
able equilibrium, to the immoveable one usually admitted by philo- 
sophers ; and this he thinks fully explains the identity of the phse- 
nomena according to his theory, which implies an equal apparent 
dispersion of heat and cold, 

ITiis theory is as follows : — ^Fire is a discrete and agitated fluid ; 
every molecule of free fire is moved with great velocity : some mole- 
endes move one way, some another, so that a hot body throws out 
cdorific rays in every direction. And these molecules have sufficient 
distance between them to admit two or more currents to cross each 
other without being impeded in their course. This character of fire 
being clearly understood, it must be evident (says our author) that if 
we suppose two neighbouring spaces to contain a certain quantity of 
it, there must be continual changes between them. If the fire i* 
equally abimdant in each,^ the changes will be equal, and an equili- 
OTium will be produced : if one of the spaces contain more fire t ha n 
the other, the changes will be unequal*, but after a sufficient time 
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the cantinual repetition of these changes will likewise produce an 
equilibrium. According to these principles he undertakes to explain 
all the laws of increasing and decreasing heat ; he supplies us with 
various examples as to the application of them, and shows how this 
theory coincides with the general law laid down in the first part of 
the paper, 

llie drift of this treatise will be still further illustrated, if we at- 
tend to the following recapitulation given us by the author of tljc 
leading principles deduced from the various parts of his investigation. 

1 . The effect of a constant source of heat upon the thermometer 
is not proportional to the heat of that source, 

2. We nevertheless possess a method of determining the heat of 
the source by its effect on the thermometer, because we know the 
law this effect follows in its successive increments. 

3. llils method is the only one that ought to be employed when 
it is required to compare two sources of heat, according to their effect 
in a limited time, less than tliat which is necessary to produce the 
maximum of the effect. 

4. In the case of transmitted heat, wc must distinguish that which 
is immediately transmitted, from that which is added by the trans- 
mitting body after it becomes heated. 

5. If we neglect making the distinction, the interception of heat 
attributed to the intercepting body is only an inferior limit or mini- 
mum ; so that it remains undetermined whether the interception has 
not been much greater, or even total. 

6. By applying these princiides to Dr. Herschers experiments, a 
more exact appreciation may be obtained ; it is, however, governed 
by some accessory circumstances, which have not yet been deter- 
mined. 

7. In those experiments the apparent difference between the in- 
terception of heat and of light by the same" substances, does not af- 
ford any fair conclusion respecting the difference or the identity of 
light and heat, 

8. The law mentioned in the first part of the paper is not only 
proved by direct experiments, but also by its agreement with the 
true theory of the earth. 

Lastly. This theory is established upon various facts, entirely dif- 
ferent from the above law, and it is the only one which agrees with 
the general phienomena of nature. 

Of the Rectificution of the Conic Sectione, By the Rev. John Hcllins, 

B.JD, F.RS. md Vicor of Potter* a-Puryy in NorthamptdnBhire, 

Read July 8, 1802. [m. Trans. 1802,/). 448.] 

This, it is to be observed, is only the first port of a more extensive 
worit, and rebtes merely to the rectification of the hyperbola. A^r 
a few strictures on the necessity of not relaxing in our endeavours to 
improve the method of fluxions, to which the author asserts few ad- 
ditions have been made since its first discovery by the immortal 

n 
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Newton, ht inform* ua of the circumstancea winch led him to the 
present investigation, namely, tiie occasion he had some years agO 
to solve a problem which required the rectihcatioii of an equilateral 
hyperbola. 

He tlien enters upon his subject ; and in a first section he investi- 
gates in nine theorems the several series which apply to tliis curve, 
whose different characters, namely, the ratios of their terms, or rather 
the rates of their convergency ancl divergency, depend on the relative 
proportions of their elements. Of these series one only, and that not 
the best, is all that he has hitherto been able to find in oUier works. 
Two are of tlie form which is called ascending, and six descending. 
One of them is of a peculiar form, which can only be understood by 
turning to the paper. Among these series, he oliserves, may always 
be found some which will converge, whether the portion of the hy- 
perbolic arch taken from the vertex be long or slmrt, or of a mode- 
rate length ; but the asoending series always differs from the de- 
scending one by a constant quantity. 

In a second section the autlior treats of the methods of compuring 
the values of the constant quantities, by which the ascending series 
differ from the descending ones. Here he has recomtie to two methods, 
of which he has already given mi illustmtion in his Mathematical Es- 
says : the one by computing the^value of both an ascending and de- 
scending scries, taking for the ordinate to the axis some small definite 
quantity ; and the other by comparing the values of those series to- 
gether, when the ordinate is taken immensely great. The former 
method he says is more general ; but the latter, when it can be ap- 
plied, usually affords the easiest computation. 

In the third section are given five examples, which show the use 
of these tlieorems, os well as the manner of choosing such as are best 
adapted tt> any particular case. In one of these the author corrects 
an error in the length of a large arch of an equilateral hyperbola, 
which was first published in the year 1771, and has been since re- 
printed by some eminent mathematicians. 

Lastly, he concludes with some remarks on former writers, and 
takes notice of the defects of two series given by the late Dr. Waring 
for the rectification of an hyperbola. 


Ca/tt%«eq/'600 neto Nebula, nebulous Sittrs, planetary Nebula, and 
Clusters of Stars ; with Kemarks on the Construction of the tfeauens* 
^ William Herschel, LL,D. F.R,S, Head July 1, 1802. [Phil, 
1802, j». 477,] ^ 

To is prefixed a classification of the multitude of 

siuereal bodies nithefto discovered, not according to their appa- 
ftxA magnitudes or appearances on our earth, but according to their 
peculiar nature and arrangement in the heaven*. Thev am divided 
into tkt twelve following classes ; ^ 

1. Insuktfed Sftnrs, or such as may be considered out of the reach 
of nnitoal attraction; such a« our Bun. Arctunis, Capelh, Lyro, I9i- 
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riu», &c. — These indeed, as well os all other heavenly bodies, cannot 
be aaid to be entirely free from tlie influence of the stare surrounding 
them ; but the character assigned to them is, that the attraction in 
one direction is so counteracted by a contrary induence of the same 
nature, as to be retained for many ages in a state almost equal to 
undisturbed rest* Dr. Herschel suspects that we are to look for solar 
systems only among those insulated stars. 

2. Binary sidereal systems^ or double stars. — It is su^ciently ob- 
vious that these are not stars seen nearly in the same visual ray, for 
these rays may be on immense distance from each other ; but by 
these are meant two stars that are connected together by the in- 
fluence of attraction. It is easy to prove, by the doctrine of gravi- 
tation, that two stars thus connected, and sufficiently distant from 
the influence of other celestial bodies, will perform revolutions round 
a common centre of motion ; that hence they will always move in di- 
rections opposite and parallel to each other ; and that their system, 
if not destroyed by some foreign cause, will remain permanent. Tins 
kind of rotation is exemplified by the instance of our earth and the 
moon. Dr. Herschel proposes, on a future occasion, to communi- 
cate a series of observations made on double stars, whereby it will 
be seen that many of them have actually changed their situation with 
regard to each other, in a progressive course, denoting a periodical 
revolution round each otlicr, and that the motion of some of them is 
direct, while that of others is retrograde. 

8. More complicated sidereal systems, or treble, quadruple, and 
multiple stars. — From the combination of two stars, it is easy to ad- 
vance a step further, and allow that three or more stars may be con- 
nected in one mutual system of reciprocal attraction ; and the com- 
putation for detmnining the common centre of tlieir respective orbits 
is here exemplified by a variety of hypothetical cases. The author 
at the same time asserts, that there is not a single night when in 
passing over the zones of the heavens bv sweeping, he does not meet 
with numerous collections of such multiple stars, apparently insu- 
lated from other groups, and probably joined in some small sidereal 
system of their own. 

4. Clustering stars , — ^These are described as great collections of 
small stars that are profusely scattered over the milky way, by no 
means uniformly, but unequally dispersed in many separate allot- 
ments. An instance of one of these aggregates is given, which in a 
space of about 6^ between and y Cy^i, contains above 331,000 
stars. A more particular account of we milky way, we are pro- 
mised, will be the subject of a future communication, 

6, Groups of stars , — These differ from the preceding class by 
hdng collections of cloedy, and almost equally compressed stars, of 
my figure or outMne ; and from the next folh^ing, by showmg no 
pa^cular condensation flbat seems to point out any ideal centre of 
attraction. 

6. Clusters of stars , — Tliese are generally round, and the compres- 
sion of their stars indicates a gradual accumulation towards their 
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centre, where they are sufficiently condensed to produce the ap]>car- 
ance of a nucleus. These we are told are tlie must magnificent ob- 
jects that cun be seen in the heavens. 

7. Nebula; . — These, it is thouglit, may be resolved into the three 
last-mentioned species, only removed to such a distance that tliey 
con only be seen by means of tlie most powerful telescopes. 

8. Stars with hurrSy stellar Nebula;, — 'I'hese are thought to be 
clusters of stars, at great distances, the light of which is gathered so 
nearly into one point, as to leave but just enough of it visible to pro- 
duce the aj)pearance of burrs. 

i), Milhy nebulosities, — These phenomena are probably of two 
different kinds, one of them being deceptions ; namely, such as arise 
from extensive regions of closely connected clustering stars contigu- 
ous to each other, like those that compose our milky way : the other, 
on the contrary, being real, and possibly at no very great distance 
from U8. Tlie milky nebulosity of Orion, discovered by Huygens, is 
given as an instance of this singular appearance. 

10. Nebulous stars, — Whether these be the effect of the atmo- 
spheres of certain stars remains yet to be determined ; and indeed 
every thing respecting the nature of tliese appearances is still in- 
volved in much doubt and obscurity. 

11. Planetary Nebule ; and l^.J^lanetary Nebulas with centres , — 
These also, though objects manifestly distinct from the former ones, 
ore as yet so imiierfectly known, as to baffle all reasoning concerning 
their nature and habits ; and Dr. Herschel contents himself for the 
present with merely inserting the few he has observed in his cata- 
logue. 

Here follows the copious catalogue of Nebulae, &c., which being a 
continuation of tM'o preceding papers of the like nature, and arranged 
in the same manner, requires no further explanation. 

The Bakerian Observations on the Quantity of horizontal 

Refraction ; with a Method of meamtring the Dip at Sea, By Wil- 
liam Hyde Wollaston, M,D, F,R,S, Read November 11, 1802. 

[PAt7. Trans, 1803, p. 1.] 

In a communication on this subject, published in the volume of the 
Philosophical Transactions for tlie year 1600, Dr. Wollaston ac- 
counted for various singular pheenomena of horizontal refraction by 
certain gradual changes in the density of the refracting medium. Hav- 
ing since perused what M. Monge has published in the M6noiressur 
TEgypte, concerning the appearance known to the French by the 
name of Mirage, where it is ascribed to permanent rarefied strata of 
air near the surface of the earth ; our, author, liaving reconsidered 
the subject, and finding that tlie facts related by the French philo- 
sopher accord entirely with his own theory, declares here that he 
still adheres to his former opinion, and assigns his reasons for not de- 
parting from it. 

The chief of these reasons is, that the definite reflecting surface. 
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which M. Monge supi)oscs to take place between two strata of air 
of difTerent density, is no means consistent with that continued 
ascent of rarefied air wdnch he himself admits ; and that the expla- 
nation founded on this hypothesis will not apply to oUxer cases, 
which may all be satisfactorily accounted for, upon the supposition 
of a gradual change of density, and successive curvature of the rays 
of light by refraction. 

l^e subject being of for greater importance than may at fir«t sight 
appear, since tlie variations iti the dip of the apparent horizon, on 
which all observations of altitude at sea necessarily depend, must be 
influenced by this variable refraction, our author has been vigilant 
in availing himself of e;very incident that might serve to throw some 
light on the subject : among these, the first tliat occurred was an ap- 
pearance he saw on the river ITxames ; when being seated in a boat, 
with his eye about half a yard above the surface of the water, he per- 
ceived the oars of biirgcs at some distance, bending inwards, the point 
of curvature or angle taking place at a small height above the sen- 
sible horizon. 

He now recollected that the warmth of the summer having been 
very considerable, the temperature the waiter had acquired, and still 
retained wdien the atmosphere had become cooler, must occasion a 
rarefaction of tlie stratum of air above its surface greater tliau tlxoso 
at liigher elevations. 

This led him to a series of further observations, which he has col- 
lected in a table, from wdiich wc learn that, taking in likewise the 
hygroraetricid changes in the atmosphere, the depression of the 
horizon is greater the higher the temperature of the water is above 
that of the tur ; but that this depression is materially diminished by 
the increasing dryness of the air. 

That these refractions (which in the above-mentioned observations 
were by no means at all times consistent,) must be affected l>y the 
vicinity of land influencing the temperature of the air, will be easily 
admitted ; and hence the observations at sea may, it is thought, af- 
ford some more accurate conclusions, tliough the quantity of depres- 
sion may not be so great, llius much luxwevcr is evident, that tlie 
error in nautical observations, arising from a supposition that the 
horizon is invariably according to the height of the observer, stands 
greatly in need of correction. 

How to apply this correction is the object of the close of this 
paper. This consists in measuring, by a back observation, the whole 
vertical angle between any two opposite i>oints of the horizon, either 
before or after taking an altitude, and calculating half the excess of 
this angle above 180 ®, which will of course ,bc the dip required, 

A few cautions are lastly given for correcting some inaccuracies in 
the instruments, especially the index error in the back observations, 
wliich it is owned had been some years since suggested by Mr. 
Ludlam. 
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A chemical Analym of uome Calamines, By Jamea Smithson, Esq. 

F.K.S, Rend November 18, 1802. [P4t7. Trans. 1803, p. 12.] 

The uncertainty that has tDl now prevailed concerning the nature 
and composition of the ores of zinc called Calamine, has induced our 
author to enter upon the investigation now before us. In the first 
part of the paper, we find the analysis of four kinds of calamines ; 
the first from Bleyberg in Carinthia, the second from the Mendip 
liills in Somersetshire, the third from Derbyshire, and tire fourth an 
electrical calamine from Regbania in Hungary. Referring to the 
paper for the detail of the four processes there circumstantially de-r 
scribed, we must content ourselves with reciting here the results de- 
duced from each of them. 

1000 parts of the Bleyberg ore were found to consist of 714 cfJx 
of zinc, 135 carbonic acid, and 151 water. Some carbonate of lime 
and lead were likewise found in it *, but these appeared to be mere 
accidental admixtures, and in too small quantities to deserve notice. 

1000 ports of the Mendip ore consisted of 648 parts of calx of 
zinc, and 352 of carbonic acid, and yielded no water. 

In the Derbyshire ore were found 652 of calx of zinc, and 348 of 
carbonic acid. 

And in the Hungarian ore, 683 of calx of zinc, 250 of quartz, 44 
water : and here there moreover appeared a loss of 23, owing, no 
doubt, to some defect in the manipulation. The water was by no 
means considered as an essential part of this ore ; and hence the pro- 
portions of the two other ingredients were as 739 to 261, 

In a second part of the paper, the author communicates some ob- 
servations to which he was led by the uncertainty that still prerails 
in our chemical researches, and the want of uniformity in the results 
of the multitude of expejrimcnts that are daily made, which appear 
to liim to clash essentially with the simplicity of nature. When we 
consider, he says, the simplicity found in all those parts of nature 
which are sufficiently known to come within the reach of our obser- 
vation, it appears improbable that the constituent parts of bodies, 
which we consider as endowed with reciprocal affinities, should be 
so loosely united as is often indicated by the most accurate analysis. 
Hence he is led to conjecture, that in all chemical combinations, 
those in^edients which are really essential to the compound are 
but few in number ; that tliey are by nature certain aliquot parts of 
the whole compound ; and that as the aliquot may be expressed by 
fractions, the denomination of these fractions wiU always a small 
quantity, perhaps never exceeding the number 5. 

The author applies this theory to the abovc-mentioxmd experiments 
on caliunme ; and finding tffiat, with a trifiing correction, me results 
coincide with this tlieory, he *entextains sanguine hopes that futum 
investigations will finally establish it. If so, he thinks that the 
discovery will introduce in chemistry a tigorous accuracy, of which 
it has not hitherto been thought susceptible ; that it will enable the 
chemist, like the geometrician, to rectify by cidculation the unavoid- 
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able crrore of hie manuaii operations, and authorize him to eliminate 
from the essential elements of a compound those products of an ana- 
lysis Ti^hose quantity cannot be reduced to any admisBlble proportion, 
and may therefore oe considered as extraneous. 

The autlior, at the close of his paper, controverts the opinion of 
those who tliink tliat crystallization requires a previous state of sola- 
don in the matter crystallized ; imd contends, that as long as any 
qiuuitity of fluid is present in a solution, no crystallization can pos- 
sibly take place. 

Expt^rimenU on the Qvantity of Gmea uheorhed hy Water, at different 

Temperatures, and, tinder different Pressures. By hdr. William 

Henry. Communicated hy the Right Hon. Sir Joseph Banks, K.B. 

P.R.S. Head December 23, 1802. [Phil. Trans. 1803,/?. 29.] 

After a short recapitulation of what lias of late been done by 
Mr. Cavendish, Dr. FViestley, Dr. Nooth, and others, respecting the 
impregnation of water with different gases, our author obseiTes, that 
die circumstance of the different degrees of teinjieraturc and pressure 
had not been as yet sufliciently attended to. Dr. Priestley, indeed, 
had lott^ since remarked, that, in an exhausted receiver, Pyrmont 
water will actually boil at a common temperature, by the copious 
discharge of its air ; and that hence it is very probable, that by means 
of a condensing engine, water might be much more highly impreg- 
nated Vfith the virtues of tlie Pyrmont spring : but tliis conjecture 
remained as yet to be j)rovcd by experiments ; and tliis is the task 
our author has undertaken in tlic present paper. 

This paper consists of two sections ; the first treating of the quan- 
tities of gases absorbed by water under the usual pressure of the 
atmosphere ; and the second, of the influence of pressure in promoting 
the alisorption of gases, 'llie apparatus contrived for these experi- 
ments may be described as a siphon, of which one side, or leg, is a 
glass vessel of comjiaratively a considerable diameter, and the other 
a long glass tube of about a quarter of an inch bore ; the junction 
of these two parts at the bottom Ijeing a short pipe of India rubber, 
well secured by proper integuments of leather, tlms forming a joint, 
which admits of the vessel being briddy agitated. This vessel has 
a stop-cock both at top and bottom, in order to insert and emit fluids 
and gases ; and both the vessel and tube ore accurately graduated. 
It may now be understood, that a known quantity of water and of a 
certain gas being put in the vessel, and the tube bein^ filled to a 
certain extent witlx mercury, the absorption of tlic gos uSl be accu- 
rately measured by the column of mercury in the tube. Those who 
are particularly interested in this inquiry will find in the paper va- 
rious precautions and additional contrivances, all tending to insure 
the success and accuracy of the investigation. 

The first experiments were made on the absorption of carbonic 
acid gas by water : and here a singular disagreement was observed 
in the first trials made under exactly the same circumstances. It 
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soon occurred that thw might be owing to the variable amoupt of the 
residua of the gas. after the absorjition ; and this was actually con- 
firmed by the observation, that, of a greater quantity of more 
would be absorbed than of a smaller, though both quantities were 
sufficient for saturation of equal quantities of water, lliis was found 
to be owing to tlie quantity of common air, which will ever be extri- 
cated from the water, though it be ever so pure, and which will form 
a greater proportion of the smaller than of the greater dose of the 
residuary gas. 

A table of nine experiments is next given, in wliich are entered 
the temjjerature, the quantities of water and gas, the quantities of 
gas absorbed, the residua, and the quantities absorbed by 100 inches 
of water. The two extreme results are, that, at the temperature of 
55*^, 13 measures of water, exposed to 32 measures of gas. absorbed 
14 measures, leaving a residuum of 18 measures; so that the ab- 
sorption of 100 measures of water would be 108 measures of gas. 
In the temperature of 1 1 0°. 20 measures of water, exposed to 20 
measures of gas, absorbed 9 and left 11 ; so that 45 in 100 was tlxe 
total of the absorption. 

A series of experiments on other less absorbable gases have afforded 
for one temperature, viz. G0“, and in 100 cubic inches of water, the 
following results : — nit roue gas 5 inches, oxygenous gas 2 ‘63, j)ho8- 
phorated hydrogen gas 2’ 14, azotiefgas 1*20, and hydrogen gas 1*08. 
Some exiKmments are next described on the quantity of atmospheri- 
cal air that may be extricated from water ; the general result of which 
is, that 100 cubic inches of common sjxring water will yield 4‘76 of 
gas; which, being analysed, was found to consist of 3*38 carbonic 
acid, and 1*38 atmospherical air. 

The object of the second section being to ascertain the ratio be- 
tween the addition of pressure and the increased absorption of gases 
by water, Mr. Henry made some alteration in liis apparatus, which 
consisted chiefly in lengthening the tube, so that, by the addition of 
mercujy, any required addition of pressure might be obtained on the 
water and gases. 

llie results of a series of at least fifty experiments on a variety of 
gases were, that under equal circumstances of temperature, water 
takes up, in all cases, the same volume of condensed gas os of gas 
under ordinary pressure ; but that as the spaces occupied by every 
gas are inversely ns the compressing force, it follows that water 
takes up of gas, condensed by one, two, or three additional atmo- 
spheres, a quantity which, ordinarily compressed, would be equd to 
twice, thrice, &c. the volume absorbed under the common pressure 
of the atmosphere. 
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Experimenis and Observations on the various Alloys, on the specijic 
Gravity, and on the comparative Wear of Gold, Being the Substance 
of a Report made to the Right Honourable the Lords of the Com- 
mittee of Privy Council, appointed to take into Consideration the 
State of the Coins of this Kingdom, and the present Establishment 
and Constitution of His Majesty* s Mint. By Charles Hatchett, 
Esq. F.R.8. Read January 13, 1 803. [Phil. Trans. 1 803, p. 43.] 

From the introduction to this paper we learn, tlmt in the year 179#r 
His Majesty was pleased to appoint a committee of members of his 
Privy Council, to take into consideration the state of the coins of the 
kingdom ; and that this committee, having remarked the considerable 
loss which the gold coin in particular had sustained by wear within 
certain periods, had applied to Mr. Cavendish and Mr. Hatchett for 
their opinion what were the causes of this diminution, and what 
remedy might he applied to the defects by which it is occasioned. 
The mode of carrying on this investigation having been agreetl upon 
by these two gentlemen, it fell to Mr. Hatcliett’s lot to ])erform the 
j)recoucerted experiments, and to draw up the account of them. Of 
this account, as it was too voluminous, and consisted of too many 
tables to be read in ])ublic, Mr. Hatchett has been pleased to commu- 
nicate to the Society the Abstract, the reading of which took up the 
whole of this and the preceding meeting. On a general contemplation 
of the subject, it soon occurred that the inquiry was to be directed to 
two principal points j — 1st, which of the two sorts of gold, whether 
that which is very ductile, or that which is as hard os is compatible 
with the process of coining, suffers the greatest loss under the gene- 
ral circumstances of friction ; — and 2dly, whether coins witli flat, 
smooth, and broad stirfaces, wear less or more tlmn coins which have 
certain protuberant parts raised above the ground or general level of 
the pieces. With a view of arriving at some certain data respecting 
these questions, three objects were principally kept in view, which 
gave rise to the tliree sections that compose the body of the paper. 
Ulie first of these comprehends the chemical experiments, those which 
relate to the effects produced upon gold l>y the addition of different 
metals in certain relative proportions ; — the second includes those 
experiments which relate to the different degrees of density observed 
in gold when differently alloyed ; — and the third consists of those 
experiments which may be called mechanical, and which were ex- 
pressly intended to ascertain the comparative wear of different kinds 
of gold by various modes of friction. 

In the numerous set of experiments which arc deBcril)ed in the first 
sectioni the effects of every metal and semi -metal upon the colour 
and ductility of gold were ascertained with all possible care and pre- 
cision, All the semi-metals were found to affect the quality of gold 
too essentkdly, though in different degrees, to be ever used as alloys. 
And among the metals, lead in very small projKUtions was likewise 
found to render gold so completely brittle, as to be absolutely unfit 
for coinage. Tin was not near so pernicious; and iron, though it 
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turned gold much paler, yet did not materially affect its ductility. 
Witli respact to platino, one-twelftli of tliis metm, alloyed with gold, 
turned tlie latter metal to a colour similar to that of tarnished silver, 
but did not essentially diminish its ductility. Hence it is inferred, 
that a mixture of platina with gold, with a view to the adulteration 
of coin, need not l>e so much apprehended os was once the case, 
since the remarkable changti of colour is a sufficient criterion to de- 
tect the fraud. Tlie ultimate results of the experiments on copper 
'and silver are, that these, eitlier jointly or separately, are the only 
metals fit for tdloys to reduce fine gold to the staudjard ; care only 
must be taken that they, especially the copj>er, be of the purest sort ; 
for which purpose, the fine granulated Swedish copper is recom- 
mended as the most proper. A mixture of tlie two metals ought to 
have the preference, as the colour of the gold is least affected by it. 

2. In examining, in the second section, the specific gravity of gold 
made standard by different metals, single or mixed, it was found tliat 
several variations take place from causes independent of any defects 
in the hydrostaticol operations, lliese arc im])uted to occasional 
imperfections in the interior texture of the mass during the processes 
of melting and casting ; to a difference of density in parts of even 
the same mass ; to the nature and position of the mould in which 
the metal is cast, — a long mould in a vertical position always pro- 
ducing a bar of metal more dense at the bottom than towards the 
top ; to peculiar effects which certain metals produce when employed 
as alloys, and which are often very different from tlic results of cal- 
culation ; and, lastly, to tlie effect of friction, which, as it is well 
known to generate heat, cannot, by tlie expansion it occasions, but 
affect the specific gravity of the metal. It hence follows, that as the 
specific gravity of metals is liable to be influenced by such a nume- 
rous variety of causes, it is almost in vain to expect absolute precision 
in the results of such experiments, and that a near approximation is 
all that can be demanded. 

From the experiments matle upon separate and entire ingots of 
gold, reduced to standard liy silver and copjier, separately and oon- 
joinUy, it was proved that their specific gravities were as follows : — 
gold made standard by silver, 17*927 ; gold made standard by equal 
parts of rilver and copper, 17*344 ; and gold made standoid by cop- 
per, 17*157. Hence it appears that the specific gravity of our gold 
coin, which is generally alloyed by a mixture of the two metals, 
must be found somewhere between the two extremes just now men- 
tioned ; or, making allowances for small variations, arising from 
accidental causes, between 18 and 17. 

3. In the third section, which treats of the comparative wear of 
gold when variously alloyed, we find, in the first place, an account 
of three mo^s or contriv&mces for ascertaining the quantity of abra- 
sion by friction, according to the different circumstances of alloy and 
figure in the coins. In the first, two sets of coins were fastened, 
each in a frame, one of which was made to move backwards and 
forwards over the other with certain determined degrees of velocity 
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and pressure. In the second, 900 pieces of gold ditferently alloyed were 
inclosed within a wooden box, which was kept constancy turmng 
round, until, by the continued rubbing and striking of the pieces 
against each other, and against the sides of the box, they were fotind to 
be perceptibly diminish^. And in the third mode* the pieces to 
be examined were pressed against the rim of a flat horizontal wheel, by 
means of equal weights, so tliat by turning the wheel round, they all 
suffered an equal degree of friction. The part of the wheel against 
which tlie pieces rubbed was sprinkled or coated with some kind of 
powder, which was varied in the different experiments. 

'The general results of the many experiments made with this ajipa- 
ratus were, 1 . That when equal friction, assisted by a moderate pres- 
sure, takes place between pieces of coin which are in each series of 
a similar quality, then, abrasion is most commonly produced in an 
inverse ratio to the degree of ductility ; — 2. That the contrary effect 
happens when pieces of different qualities rub against each f>ther, 
the more ductile metal being then worn by that which is harder ; — 
and 3, That earthy powders and metallic filings produce similar ef- 
fects, and tend to wear the different kinds of gold in proportion to 
their respective degrees of ductility. 

llie practical inferences to be deduced from these results are, 
that pure gold, being extremely ductile, is not tlie most proper to be 
formed into coin j tliat gold, on the other hand, brought by its alloy 
to the greatest degree of liardness that will bear the manijmlation of 
coining, will be so destructive to the instruments in the Mint, as to 
render the expense occasioned by this detriment much greater than 
the small saving that would accrue from the greater durability of the 
metal ; and that hence gold of a moderate ductility must be that 
which is best adapted for coin, which degree of ductility will be 
found in the standard projiortion of one-twelfth of alloy consisting of 
about equal parts of silver and copper. 

Seveml incidental circumstances are mentioned at the close of tliis 
paper, some of which relate to tlie cause of the changes of colour in 
gold coins, which are ascribed to certain chemical changes in the 
alloy near the surface of the piece during the processes of annealing 
and blanching. We arc also informed that the obliteration of the 
impressions on ^Id coins is not always attended with a diminution 
of weight, but that the supposed abrasion of the prominent parts is 
in ftict a depression of those parts into the mass, bringing them to a 
level with riie rest. 

Upon the whole, our author concludes that the great loss which 
the ^Id coin of this kingdom is stated to have sustained, cannot 
possibly be attributed to any important defect in the composition or 
quality of the standard gold ; and that all that con be said upon this 
subject is, that some portion of this loss may have been caused by 
the roug^ tmpressbn and milled edge now in use, by which each 
piece of coin ac^s and is acted upon by the others, in the manner of 
a file or rasp. 
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Observations on the chemical Nature of the Humours of the Eye* By 

Richard Chenevix, Esg. F.R,S.and M.R.I.A. Read November 5, 

1802. [PhiL Trans, 1803,/?. 195.] 

After a brief survey of what former physiologiatSi such as Bertraudi, 
Fourcroy, Wintringham, and Chrouet, have done in investigating tlxe 
chemical iiistory of the humours of the eye, in all which lie found so 
considerable a disjigreement, and so much obscurity, os to render a 
new analysis at least useful if not necessary, Mr, Chenevix proceeds 
to give us liis own experiments. Of these, the first series was made 
on the eyes of sheep, and the second on the human eye ; and they 
of course relate to the three humours, the aqueous, tlie crystalline, 
and the vitreous. 

The specific gravity of the aqueous humour of the sheep*8 eye was 
found to be 10*090, taking that of w'ater os 10*000 ; and from the 
results of vjirious exjieriinents, it a])pears to be composed of water, 
albumen, gelatine, and of a muriate the basis of wliicli was found to 
be soda. I’hc specific gravity of the crystiiUine was equal to IT 000, 
and was found to consist of a smaller quantity of water than tlie 
other humours, but of much larger proportion of albumen and gela- 
tine; and no essential difference couhl be perceived between tlie 
vitreous humour and the aqueous, tlieir specific gravities, as well as 
their several chemical properties, being the same. 

From the examination of theliumours of tlie human eye, Mr. Che - 
nevix convinced himself that they ore scarcely in any respect different 
from those of tlie sheep’s eye. The aqueous and vitreous humours 
were found to contain water, albumen, gelatine, and muriate of soda ; 
the latter ingredient alone being wanting in the crystalline. The 
specific gravities of the aqueous and vitreous humours were 10*053, 
and of the crystalline 10*790. 

The siiecific gravity of the crystalline, comjiared with that of the 
aqueous and vitreous humours, being much greater in the human eye 
than in that of the sheep, our author bestows some pages on an in- 
quiry concerning this pbaenomenon ; the result of whidi is, that as 
the globe of the human eye is smaller than that of the sheep, and 
hence the distance from the cornea to the retina much shorter, na- 
ture, in order to preserve the achromatic effect of the eye, rendered 
the human c^st^ine proportionably more dense than in other ani- 
mals. lliis illustration is confirmed by the examination of the eye 
of an ox, where the difference between the specific gravities of the 
humours was as 10*088 to 10*765. 

In examining the eyes of birds, it was found, that, different from 
those of quadrupeds, the cornea, or the anterior part of the eye, is a 
jiortion of a larger sphere than the sclerotica, or posterior part of the 
ball. ^ It is hence obvious that, in order to produce a proper refrac- 
tion, it is nccessaiy that the densities of the humours be essentially 
different. Accordingly, it was found that the specific gravity of the 
vitreous humour 1T210; while that of the crystalline was no 
more than 10*392. Whence it appears, that the densities arc here 
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actually inverted, in order to suit this structure of the eye. The 
humours of the eyes of birds are chemically of the same nature as 
those of quadrupeds. 

It is also observed, that the crystalline in all animals is not through- 
out of the some density j the result of some experiments made on 
this subject being that its density increases from the circumference 
to the centre, as the square roots of the quantities pared , away from 
tlie external part. 

Lastly, it is suggested, that since we know that albumen can be 
coagulated by various methods, it is not unlikely that this may hap- 
pen likewise in the human eye, and be the cause of disorder known 
by the name of Cataract. An attention to this complaint, especially 
in gouty persons, is strongly recommended ; os some important con- 
clusions, it is thought, may he drawn as to the influence of phosphoric 
acid in causing that disorder, by tlie common effect of acids in coa- 
gulating albumen. 

An Account of some Stones said to have fallen on the Earth in France ; 

and of a Lump of native Iron^ said to have fallen in India. By the 

Right Hon. Charles Greville, F.R*S. Read January 27, 1803. 

IPhiL Trans. IBOZ, p. 200.] 

Mr. Greville, conceiving that the experiments and observations 
made by Mr. Howard on certain metalline substances said to have 
fallen on the earth, and the accurate descriptions which ('ount de 
Boumon has given of these substances, have established the fact that 
a number of stones, asserted to have fallen under similar circum- 
stances, have precisely the same character, is here pleased to commu- 
nicate to the Society three more instances of such singular productions 
of nature, which have of late been noticed in Fnuuje. 

The first is a specimen broken from a stone of about 15 indies 
diameter, preserved in the Museum of Hourdeaux, and which is said 
to have faUen near Roqueford, in the Ijandes, on the 20th of August, 
1789, during the explosion of a meteor. It broke tlirough the roof 
of a cottage, and killed a herdsman and some cattle. 

The second is part of a stone preserved in the collection of Mens, 
St, Amand, which was one of the numbers that fell in tlie year 1790, 
in three different parishes in Armagnac, some of which weighed no 
lees than 25 pounds. The fact of this shower of stones was at the 
lime verified by the Mayor of Armile, and is published in the Journal 
des Sciences UtUes de Montpellier for that year. For the third spe- 
cimen Mr. Greville is indebted to the Marquis de Dr6e. It is a frag- 
ment broken firom a stone of 22 pounds weight, which fell near Ville- 
franche^ in Burgundy, tlie 12th of March, 1798, This, like the 
former ones, was accompanied by a meteor ; and all three have pre- 
mdf the same ohar^ter, texture, and appearance. 

We are indebted to Mr. Greville for a new evidence, and he says, . 
the only one he has yet met with, that seems to ascertain the origin 
of native irpn, which, from analysis, had been suspected to have a 
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common origin with the stoneft fiillen on the earth. This he obtained 
from Colonel Kirkpatrick, and it consists of a translation from the 
Persian, mode by the Colonel, of a passage in the Memoirs erf the 
Emperor Jehangire, written by himself. ITie subetance of this ex- 
tract is as follows : In the first year of this Emperor^ reign (A, 1030 
of the Hegira) there arose one morning in a village, about 100 miles 
East of l^Ahore, such a tremendous noise as had near deprived the in- 
habitants of their sense of hearing. During this noise» a luminous 
body was observed to fall from above on the earth, suggesting to the 
beholders the idea that the firmament was pouring fire. In a short 
rime the noise having subsided, and the inhabitants having recovered 
from their alarm, a messenger was dispatcl^ by them to the Aumil, 
or fiscal superintendont of the district, to apprise him of the event. 
This magistrate immediately rc|mired to the spot, and tliere perceived 
that tile earth, to an extent of about ten or twelve yards in diameter, 
was burnt to such a degree that not a blade of grass nor the least trace 
of verdure remained ; nor had the heat, which had l)een communicated 
to it, as yet subsided. 

llie Aumil hereupon caused tlie aforesaid space of ground to be 
dug up. The deeper they went the greater was the heat found to be. 
At length a lump of iron made its appearance, the heat of which was 
so great that on<^ might have supposed it to have been taken from a 
furnace. After some time it became cold, when the Aumil conveyed 
it to his own habitation, from whence he dispatched it to court. 

Here (the Emperor says) 1 had it weighed in my presence, and 
found its weight to fall little short of 80 ounces. I committed it to 
a skilfiil artist, with orders to make it into a sabre, a knife, and a 
dagger ; but the workman soon reported to me that the substance 
would not bear the hammer, but shivered into pieces when struck. 
Upon this I ordered it to be mixed with other iron, Acccnrdm^ly 
three ])artsof this iron of lightning, as we called it, were mixed nath 
one part of common iron ; and tom this mixture were made two 
sabres, one knife, and one dagger. By the addition of the cmninon 
iron, the new substance acquired a fine temper, the blades &bricated 
from it proving as elastic as the most perfect that can be made in our 
country, I hod them tried in my presence, and found tbst ^ey cut 
admirably. One of the sabres I cmed Katai, or the Cutter, and the 
other Brnk-sorisht, or the Lightnii^-nattEred. 

In a tetrastich presented to the B^mperor on this occashm, it is as- 
serted that in his time fell raw iron from lightning. Cdoael Kkk- 
patrick certifies the genuineness of the manuscript, and ttkit fideHty 
of the translation ; and Mr. Ghrewlle adds, that he considers this as 
an authentic fact, the Emperor Jehangire not being a priaoe on whom 
his courtiers would idly venture to impose, or to whom on Aunrfl of 
a district would have dared to produce a substance preteitdiog it to 
be iron, which on trial should be fotmd to differ from BMintfiictared 
iron. 
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OhservatiofiB on the Structure of the Tongue ; iUuBtrated hg Qmes in 

which a Portion of that Organ has been removed by Ligature. By 

Everard Home, Esg. FM,8, Read February 3/1803, [Phil. 

Trans. 1803, 5S05.] 

Theae obaervatione will be allowed to have a conaidentble degree 
of importance, when we £nd that they ultimately lead to a aaie and 
eifeot^ method of removing a portion of the tongue, when that 
organ haa aaeumed a dieeated action or morbid excreaoencea of a 
oanceroua nature, to which this, as well as many other glandular 
structures, are known to he liable. In a physiological view they will 
likewise be found to merit particular attention, as they tend to prove 
that the internal stnicture of the tongue is not of that delicate and 
sensible nature wliich, from its being the organ of taste, we should 
be led to imagine, 

Ihe first case here mentioned, and from winch various inferences 
are derived wliich leatl to a new mode of treating the disorders of 
the tongue, was that of a gentleman whose tongue had been acci- 
dentally bit near the tip, and had hence become completely insen- 
siblo, insomuch tliat every article of nourishment he took was equally 
insipid, and tliat the tip felt like a bit of wood in his mouth. No de- 
gree of infiammation. however, or spasmodic tendency having accom- 
panied these symptoms, Mr. Home inferred that the nerves supplying 
this, and perliaps the other organs of sense, ore not so liable to irri- 
tation as those which belong to other parts of the body. 

Encouraged by tliis observation, he in three instances performed a 
new operation upon the tongue, which consisted in removing a portion 
of that cu'gan by means of ligatures, and with that portion certain 
fungous excrescences wliich might have been productive of fatal 
consequences. The first patient was a boy eight years of age, who 
had been bom with a small excrescence on the right side of the an- 
terior part of the tongue. It had been removed no less than eleven 
times by ligatures round its base, caustics and amputation, but oJ- 
ways with considerable and dangerous haemorrhages ; and after all 
without success, the fungus always reappearing soon after the ope- 
rations. Mr. Home at l^gth resolved to ttke out the portion of the 
tongue upon which the fungus grew. This was effected by passing 
a crooked needle, armed with a double ligature, through the sub- 
stance of the tongue, somewhat within the excrmsaoce ; the needle 
was drawn out bdow, leaving the ligatures, one of which was tied 
very tight before the excrescence, and the other equally so behind it, 
so that a segment of the tongue was confined between ^ese two 
%stures, in which the circulation was oompletdy stopped. On the 
firo day after the operation this portion of the ton^e eame away 
vrith the ligatures, living a sloughy Mur&ce, which IBcewise sepa- 
rated on the fifteenth day. Ihe excavation a few days after this be- 
came ctnnpktely cicatrised, leaving only a small fissure on that side 
of the toeigue. 

The two other operations were performed on persons above forty 
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years of age. In these cases the excrescence was a tumour no larger 
than a pea, but the appearance of wiiich threatened the formation of 
a cancer. Both these were successfully removed by the ligatures 
above described ; and, except a small fissure> no kind of deformity 
was left upon the tongue. 

The principal inference derived from these operations is, that the 
internal structure of the tongue is less irritable than almost any other 
organized part of the body ; and that therefore the peculiar substance 
which is interposed between the fasciculi of its muscular fibres is not 
in any respect connected with the nerves which pass tlnougb its 
substance to the organ of taste, but is merely a soft medium, which 
is intended to facilitate the action of the organ in its different parts. 
It also appears from these observations, that the nerves of the tongue 
may be more easily compressed and deprived of their power of com- 
municating sensation than nen^es in general ; and that on injury in- 
flicted on them is not productive of any diseased action in the trunk 
of the injured nerve. 

Lastly, the advantages to be derived in the practice of surgery 
from the success of these operations, arc briefly stated ; and indeed 
the removing with safety the whole i>art of a tongue which may have 
taken on a disposition to be cancerous, will easily be allowed to be a 
most material improvement in that important branch of the medical 
profession. ♦ 

Observations of the Transit of Mercury over the Disc of tl^e Bun ; to 

which is addedt an Investigation of the Causes which often prevent 

the proper Action of Mirrors, By William Herschcl, LL,D, F,R,S» 

Head February 10, 1803. Trans, 1803, />. 214.] 

Concerning the transit of Mercury, as the times at w'hich the ob- 
servations were made were not the chief object of the investigation, 
the detail here given is only to be considered a» denoting the order 
of their succession. When the planet was first seen on the disc of 
the sun on the 9th of November last at about 40^ after seven in 
the morning, it was easily distinguished from the openings in the 
luminous clouds generally called spots, its perfect roundness being 
sufficient to point it out, had its place not been previously known. 
As the morning advanced, its termination became by degrees still 
more accurately defined ; and the corrugations of the luminous sur- 
face of the sun were visible up to the very edge of the planet. Near 
the egress, when the sun and planet were nearly in the meridian, 
particular attention was paid to tlie appearance that was thought to 
indicate an atmosphere round Mercury ; but nothing of the kind 
could be perceived, its periphery remaining sharp and well defined 
to the very last.* It was alK> observed that the appearance of 
planet, during the whole transit, never deviated in the least the 
spherical form ; whence it is infeiTcd, that unless its polar axis should 
have liappened to be situated in a line drawn from the eye to the sun, 
the planet cannot be materially flattened at its poles, 
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CTonccmingf the eeoond part of this l^pcr» namely, the camee which 
often affect mirrors so as to prevent meir showing objects disttnctly» 
though it be well known to astronomers that telescopes will act very 
differently at different times, yet no particular inquiry had yet been 
made respecting the cause of this imperfection. The expcriimce our 
author has acquired during his long series of observatimiB, in which 
he never lost sight of this circumstance, has enabled him to combine 
a set of facts, from which he thinks himself authorized to deduce in^ 
ferences which will be found to throw a considerable li^t upon the 
subject. 

These observations are here described at length, and arranged 
under different heads, chiefly according to the state of the atmosphere 
at the time they were made. Their results will in some measure 
point out tlte nature of them. They seem to establish, as a general 
principle, that in order to see distinctly with “ telescopes, it is re- 
quired that the tepnperature of the atmosphere and mirror should be 
uniform, and tliat the air be impregnated with moisture." Hence it 
appears that a frost after mild weatlier, or a thaw after frost, will 
sensibly derange the performance of our mirrors, till cither tJie frost 
or the mild Weather are sufficiently settled that the temperature of 
the mirror, and indeed of the whole telescope, may accommodate 
itself to that of the air. That when a frost, though very severe, be- 
comes settled, the mirror will soon accommodate itself to the tem- 
perature, and the telescope will be found to act well* That no tele- 
scope brought into a cold atmosphere out of a warm room, can for a 
time be expected to act properly ; and that no delicate observations. 
With high magnifying powers, can well be made when looking through 
a d6or, window, or slit in the roof of an observatory. It equally iqj- 
pears that windy weather in general, which must occasion a mixture 
of airs of different temperatures, cannot be favourable to .distinct 
vision : and that the aurora borealea, when they induce, as they 
often do, a considerable change in the temperature of the different 
re^ons of air, are likewise detrimental as to distinctness. 

^metixnea the weather maybe perfectly serene, and yet the tele^ 
scopes win act imperfectly. This may be owing to the dryness oc- 
cismoned by easteny windSf or by a change nf temperature arising 
from an agitation of theup^r regions of the atmosphere/ or pmfraps 
by botli these causes combiiied togetlier. 

Dry air, it seemS, is by no means proper for vision; imd hence 
dampness, JbaainesS, and mgs, to a certain degree, will generally be 
found ffivQurahle to diarinctneas ; dump situations, therefore, and the 
neighbourhood of lakes or riveia, need not be objected to in choosing 
a ^^ior an ebserv tory. ^e waim ejdmkrioiu a 

house in a edd night must disi^ the uidfomity of 

a certain opntigt^ it is WW os^^tad that the 

aiPlHsarai^ ahou8e,amdatnbmm<^ 

be 

; btm d the ti^ esss^tial eausmi of the want of uniformity 

ill lie taleimQpqs must, U setans, be ascribed to the 

■ /I 
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effects of heat and cold upon llie figure of the mirrors. This cir- 
cumstance has called forth n particular investigation, in which heated 
bodies were approached at diflereiit distances, boUi before and beliind 
mirrors, eitlier of glass or metal ; and it was remarkable how their 
focal lengtiis were immediately affected by it. Hence it may reason^ 
ably be inferred, that the rays of tlie sun on a mirror will produce a 
similar distortion, Ihat tlie dilatatum occawoned by heat is the 
cause of this defect, will easily be admitted ; but our author does iwt 
enter here upon the theory of this inffuence, nor upon the reme^ea 
that may be applied to its detrimental consequences. These poin ts 
he reserves for a future communication* 

Account of some Experiments and Ohsefmtioms on the constituent 
Parts of certain astringent Vegetables ; and on their Operation in 
Tanning* By Humphry Davy, Esq. Professor of Chemistry t« ike 
Royal Institution. Communicated by the Right *Hon. Sir Joseph 
Banks, Bart. K.B. P.R.8. Read February 24, 1808. [PAi7, 
Trans. 1803, p. 238.] 

The importance of the subject handled in tliis paper, whicU as it 
particularly relates to the process of tanning leather, will be allowed 
to be of sufficient magnitude, has of late excited the attention of se- 
veral able philosophers, among whom Mr. Sepiin was the first who 
ascertained the peculiar vegc^lo matter which is essential to thfo 
process, and which is iiossessed of the characteristic property of pre<^ 
cipitating gelatine foom its solutions. Mr. Proust has since investi- 
gated many other properties of this substance ; but neither these, nor 
any other chemists, have as yet carried their investigations so far aa 
to determine the various omnlties of tannin, and especially how its 
action upon animal matters is modified by combination with other 
substances. This task was reserved for our author, who during the 
two last years bestowed most *of his leisure hours on a course of ex- 
periments on this subject ; and he here laya before tlie Socie^ an 
account of their general results. His chief design was to elucidate 
the practical part of the process ; but in pursuing it he found hisMH^ 
necessarily led to general chemioal inquiries conoeming anatyeia 
of the different vegetable substances containing taanin# and their 
peculiar properties. 

The imper consists of five parts, the titles of which are as foUoirs: 
— L Observations on the analysis of astringent vegetable infusions, 
8, Bxperiments on the infusions of galls. 3. Experimeiits aud ob* 
servatfons on the extracts of Catechu, or Terra Japonioa* 4. 
periments and observations on the astringent infusiouA of baricSi aiul 
other v^table productions; and 8. Oeneral observatfons^ 

And mt, as to the analysis of astringent vegejM))^ mforions ; the 
substances that ^have been supposed to espst most gfU^iuUy in them 
are tannin, gallic acid, and extractive matter. presenpe of 
nin in an infusion is denoted by the precipits^ it with g<da- 

tine, such as glue or isinglass ; but the proeem vmy and 
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very delicate precautions : previous to the experiments the infusions 
are materially affected by exposure to the atmosphere ; th^ tanning 
principle in different vegetables demands for its saturation different 
proportions of gelatine ; and the quantity of the precipitate obtained 
by nitration is not always proportionate to the quantity of tannin 
and gdtatine iu the solution, hut is materially innuenced by the de- 
gree of their eoncentratiou. Hence it follows that the solutions of 
gelatine, for the pur})oses of nn^ysis, should be employed in as high 
a state of saturation as is compatible with their perfect iluidity. They 
should be used only when quite fresh ; and as their relative effects 
were found to be influenced by their temperature, it was found ex- 
pedient to bring them, and the infusions on winch they were designed 
to act, as nearly as possible, to a common degree of heat : ^at care 
must also be taken to prevent any excess of gelatine^ Duly attending 
to all these precautions, the general result is, that in any given case, 
when the quantity of gelatine in the solution employed upon an as- 
tringent infusion is compared with the quantity of the precipitate ob- 
tained, the difference lietween them may be consider^ as the pro- 
portion of tannin contained in the infusion. 

'Die tannin being thus separated, it remained to ascertain thri 
proportion of the two other ingredients in the infusion, viz. the gallic 
acid, and the extractive matter. Tlie first step here was slow evapo- 
ration, by which the latter substance is in part rendered insoluble, 
so as to subside at the bottom of the vessel. A proportionate quan- 
tity of alcohol bmng next jwured upon the fluid thus reduced to a 
thick consistency, both the gallic acid and the soluble extractive 
matter, if there be any remaining in the infusion, will be dissolved - 
The great difficult now was to separate the gallic acid and the ex- 
tractive matter. Ether and alumine were tried without the desired 
effect, the affinities of these two agents with those substances not 
being sufficiently distinct to produce the sepiuration. Some judge- 
ment, however, may be formed of their relative proportions, by means 
of the sedts of alumine and the oxygenated salts of iron. Muriate of 
almsune precipitates mueh of the extractive matt^ from solutions, 
wi^tit acting materially upon gallic acid ; and after this pecipi- 
ta^n, some idea may be formed ccmccming the quantity of the gallic 
acid, by the colour it gives with the oxygenated sulphate of iron. 

2. ^ Gafjfa. — ^"1 w strongest solution of gall- 

nuts wna obtained by repeatedly pourihg distilled water upon the 
best Aleppo broken into small pieees *, it Was of the spedfic 
grafrity hwd* 400 grains of this solution produced by evapors^ott 
fld mdns of soBd matter, Which, as well as could be estimate by the 
meiboda of analyris described in the preceding seetton, coiiaist^ of 
gallic arid, united to a nunute portion bf extraefite 
matfeeri Mois, meorfeovef , of this solid matter left, aSter inci- 
neration; nimy 4| grains of ashes, which were a mixture of lime 
wi^ eartete ahd a smril porrion bf fixed elladi. 

fifSows a long seridaf of experiments on the infhsion of gaU- 
in which it was exposed to, or combined with, all manner of 
2 2 
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chemical agents, viz. tlie sulphuric, muriatic, and nitric acids,. pottwh, 
soda, ammonia, and a variety of tilkalinc civrtlis, magnesia, alumme, 
different solutions of neutral salts, metallic oxides and solutions, and 
other substances, the Hst of whicli is too long to be here inserted. 
Many of the results may be considered as insulated facts ; but those 
who attend to inquiries of this nature, will find most of them con- 
nected witli useful conclusions, tending to elucidate this obscure, but 
no doubt very interesting part of chemistry. The ultimate result of 
those experiments, as to the constituent parts of gall-nuts, is, that 
500 grains of good Aleppo nuts gave by lixiviatiou with pure water, 
till all the soluble parts were b»ken up, 1 85 grains of solid matter, 
and that tliis matter, examined bjr analysis, consisted of 130 grains 
of tannin ; 35 grains of gallic acid, with a little extractive matter ; 
12 groins of mucilage, and matter rendered insoluble by evaporation, 
and the remaining 8 grains of calcareous earth and saline matter. 

3, On the Extracts of Catechu, or Terra Japojiica , — lids extract 
is said to be obtained from the wood of a species of the Mimosa, 
wiiich is found abundantly in India, by decoction and subse<iuent 
evaporation. There are two kinds, the one scut from IJombny, and 
the other from Bengal. Tliey somewhat differ from each other in 
their external {inpcarance, but very little, it seems, in their chemical 
composition. The tastes of both are sensibly astringent ; and neither 
of them deliquesces, or is apparently changed by exposure to air. 

Our President was the first who, noticing the more obvious qua- 
lities of this substance, suspected that it contained the tanning prin- 
ciple; and being jmssessed of a sufficient quantity, he was pleased to 
sujiply Mr. Davy with all he wanted for the purpose of a chemical 
examination. The first experiments showed that its solution copi- 
ously jirecipitated gelatine, and that it Hjieeclily taimed skin. And 
hence he was encouraged to undertake the particular investigation 
of its projicrties, the account of which is the subject of the present 
section. 

His mode of proceeding, of course, cotild not differ materially from 
Uiat which he ^opted in the analysis of the gall-nuts. And indeed 
most of the same, arid some additional chemical agents, have been 
put to the test. The ultimate analysis has been attended with some 
difficulty, different specimens of tliis substance, tliough to all ap- 
pearance ever so pure, differing materially among themselves ; the 
natives, for the sake of profit, being apt to adulterate wliat they #©11, 
either with sand, earthy substances, or other extraneous matter. 

Mr. Davy, in order to obviate this difficulty, selected a number of 
specimens, such os he had reason to think the least tainted, and 
having reduced them into powder, he found the two sorts to consist 
of the following m^edients 200 grains of the extract of catechu 
from Bombay consisted of 109 grains of tannin, 68 grains of a pe- 
culiar extractive matter, 18 grains of mucilage, and 10 grains of re- 
sidual matter, chiefty sand a^ calcareous earth. The some quantity 
of the extract from Bengal yielded 97 grains of tannin, 78 grains of 
peculiar extractive matter, 16 grains of mucilage, and 14 of residual 
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matter ; viz. »and, with a Bmall quantity (jf calcareous and aluminous 
earth. 

The imiwrtance of the oi)ject will, we trust, justify our inserting 
here what our author has ascertained concerning the application of 
this substance to tanning. Of two pieces of calf- skin, he tells us, 
which weighed when dry 132 grains each, and which had been pre- 
]>ared for tanning : one was immersed in a large quantity of the in- 
fusion of extract of catechu from Bengal, and the other in an equal 
portion of the infusion of the extract fmm Bombay. In less than a 
month they were both fotind converted into leather. When freed from 
moisture by long exposure in the sunsliine, they were weighed. The 
first piece had gained about 34 grains, and the second piece 35| 
grains. Tlie colour of the leather was much deeper than that tanned 
witli galls, and on the upper surface it w^as of a reddish brown. It 
was not acted on by hot or cold water ; and its apparent strength 
was the same as that of similar leather tanned in the usual manner. 

4. On the Infusions of Barks, and other vegetable productions , — 
'fhe experiments described in tlus section were chiefly made on the 
strongest infusions of the harks of oak, licicester willow, and Spanbh 
chestnut : ctich of them were nearly of the specific gravity denoted 
by 1'05. Their tastes were alike, strongly astringent: 200 grains 
of each, on being submitted to evaporation, yielded, — ^the oak bark 1 7 
grains, and the two other barks about 16| grains of solid matter; 
and the tannin afforded bv these substances were. — the oak bark 14 
grains, the willow bark 14| grains, ami the Spanish chestnut 1 3 grains. 
These substances also gave by incineration only a very small quantity 
of ashes, scarcely T*f(rth part of their original weights ; and these 
iishes consisted chiefly of calcareous earth and alkali, the quantity 
being greatest from the matter produced from the chestnut bark. 

lliese several infusions were acted on by the acids and pure alka- 
lies in a manner very similar to that adopted with tlie infusion of galls. 
No gallic acid whatever could be obtained from any of tliem ; and if 
any be contained in them, it is imagined that it must be in a state 
of intimate combination with extractive matter. I'he proportions of 
the astrin^nt principle in barks vary considerably according to the 
age and size of the trees from whence they are taken, and probably 
also according to the different seasons in which they are gathered. 
In every astringent bark the ulterior white part (that is the part next 
to tlie wood) contains the largest quantity of tannin : the proportion 
of extractive matter is genemlly greatest in the middle or coloured 
part ; but the epidermis seldom furnishes either tannin or extractive 
matter, A few other circumstances are here added, which ought to 
influence tanners in the choice of their barks. 

The otlier vegetable infusions examined by Mr. Davy were those 
of the barks of elm and common willow, of sumach, Mirabola nuts, 
tea, and some otlier vegetables of known astringent qualities. The 
results offer no very material differences ; but in general the author 
remarks* that in all substances possessed of an astringent taste, there 
is great reason to suspect the existence of tannin; that it maybe 
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found m fruits, in which it is modified by sugar and acids ; Uiat lie 
has found it in great abundance in the juice of sloes, and that a friend 
of his had discovered its presence even in port wine. It also appears 
that it may exist in a state of combination in different sui)6tanoeB, in 
which its presence cannot be made evident by the common means of 
iHilutions of gelatine ; and that in these cases, in order to detect its 
existence, it may be necessary to have recourse to the action of di- 
luted acids. 

Gemral Observatiom . — After a few strictures concerning a con- 
jecture of Mr. Proust, tliat there are different sjMjcies of the tanning 
principle possessed of different properties, and different |>owers of 
acting ui>on re-agents, from which our author thinks himself autho- 
rized to dissent, he draws the general conclusion, — that in all the dif- 
ferent astringent infusions the tanning principle is found possessed 
of the same general properties and powers of combination. In all 
instax^es it is capable of entering into uniou with the acids, alkalies, 
jand earths ; and of forming insoluble compounds with gelatine and 
with skin. That in the processes of tanning, if the astringent in- 
&sion contain extractive and colouring matter, these as well as tannin 
enter into chemical combination with the skin ; but that in no case 
is ther^ nny reason to believe that gallic acid is absorbed in this pro* 
eesa. That hence the different qualities of leather made with the 
same kind of skin, seem to dejiond very much upon the lUfferent 
quantities of extractive and colotiring matter it contains ; the leather 
pnqiared by means of infusions of galls being generally found Imrdcr, 
and more Uable to crack than that obtained from the infusions of 
bark. 

When skins are slowly tanned in weak solutions of the barks, or 
of extract of catechu, it combines with a considerable proportion of 
extractive matter, whereby it is rendered perfectly insoluble in water, 
and yet soft and very strong. Tht inference, perhaps the most es- 
sential, deduced from tliis inquiry is, that of all tlie astringent sub- 
stances as yet examined, the extracts of catechu are those that con- 
tain tlie largest proportion of tannin, half a pound of thk extract 
being found to produce the same effect iu tanning os from ficur to 
five pounds of common oak bark. 

How material this must be in a country where oak timber is not 
an object of trivial importance, need not be here insisted upon. — ^The 
paper closes with a table, in which oak bark being taken as the 
standard of comparison as to its quantity of taimm, the dWerent 
astringent substances are arranged ,in the order of their powers. 

Account of some E^riments on the Descent of the in Trees. In 

n Letter from Ihomas Andrew Knight, Esq. to the Ehht Hon. 

Apil 21, 1803. 

[Fhtl. Trans. 1803, p. 277.] 

In a former paper Mr. Knight related some experiments on trees, 
wom which he infeaed that their sap, having been absorbed by the 
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bark of the root, ia carried up by tlie alburnum, or >vhite wood of 
the root, the trunk, and the branches ; that it passes through what 
he calls the central vessels into the succulent {mtt of the annual 
shoot, the leaf^stolk. and Uie leaf ; and tliat it thence returns to the 
haih through the returning vessels of tlic leaf-stalk. Ihe principal 
object of the present paper is to jioint out the causes of the descent 
of the sap tlirough the bark, and the consequent formation of wood. 

llic causes to which he ascribes this descent are : 1 . Gravitation ; 

Motion communicated by wiuds or other agents; and 8. Oajnl- 
Jary attraction, and perhaps some peculiar eircimistances in tlie con- 
fomatiou of the vessels ^emselvcs, which renders them better cal- 
culated to carry fluids iu one direction than in another. 

Before he proceeds upon the experiments from which he has de- 
duced those conclusions, lie premises a few observations on the func- 
tioufi of rile leaf, from wliich all tlie descending fluids in the tree ap- 
pear to be derived. He Bescriliee an experiment he made on a leaf 
pf a vine, in which its lower surface being placed in contact with a 
clean piece of plate glass, this gloss was soon found to Ihi covered 
with a strong dew, which had evidently exhaled from the leaf ; and 
at the end of half an hour so much water was found to have been 
discharged from the leaf, tliat it ran from the glass when it was held 
obliquely. The position of the leaf being then inverted, and its upper 
surface being brought iu contact with the glass, not the sli^test 
portion of moisture ap|ieared, although the leaf was for some time 
exposed to the full influence of the meridian sun. Hence it is in- 
ferred, that the vessels intended for perspiration ore confined to the 
under surface of the leaf, and that these, like the cutaneous lym- 
phatics of riic animal mconomy, are also capable of absorbing mois- 
ture when the plant is iu a state to reejuire it ; whereas the upper 
surface seems chiefly formed for absorbing light ; and if unytliing 
exhale from it, it is probably vital air, or some other permanently 
elastic fluid. 

Heverting now to the prineqad object of his papea^, the author de- 
scribes on experiment on a shoot of a vine, which he ^nt downwards 
nearly in a perpendicular direction. After it had grown some time 
in this position, and acquired a ligneous texture, he stripped the bark 
from a part of it, and thus cut off all communication riirough the 
bark between the shoot and the parent stem. Former exixniments 
have shown, that had this shoot grown in its ereet position, tlie lip 
of rile bark above the wound woidd liave shown an accumulation of 
fresh wood and bark j but in this instance the contrary was found to 
he the case ; the lip next to tlie stem, which by its position was now 
uppermost, gave evident signs of this accumulation. This is ascribed 

the gravitation of the sap, from the curvature of the shoot down 
to the lip. result of tliis experiment seems to [>oiut out one of 
the causes why perpendicular shoots grow with much greater vigour 
tluwi those wl^ are inclined or horizontal, they having probably a 
more perfret and nqiid circulation, 

. llie effect of motion on the circulation of the sap was deduced 
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from tite f^rflbwing experiment. Several young itandmrd appte-treee 
were, by means of stakes and bandages, prevented from yielding to 
the imjnibe of the wind up to about the middle of dieir stems* the 
itf^per jwts of the stems and the branches being left in their free na- 
tural state. In the course of one summer it was found that much 
new wood had accuniulate<l in the parts which were kept in motion 
by the wind ; whereas the lower parts of tlie stems and roots had 
increased very little in size. One of these trees was afterwards con- 
fined in such a manner that it could only move in one direction, viz. 
north and south : thus circumstanced, the diameter of the tree from 
north to south, in that part of the stem which vros most exercised by 
the wind, exceeded that in the opposite direction, in the following 
autumn, in the projxirtioii of 1 #3 to 11. Several curious inferences 
may be hence deduced as to the growth of trees in different situations. 

In those which are exposed on high grounds, and are kept in al- 
most continual motion, the sap circulates with great rnj)idity, and 
will be accumulated chiefly in the roots and lower i>ai*ts of tlie trunk; 
and hence the diameter of the trunk will diminish rapidly os it re- 
cedes from the root : the progress of the ascending sap will of course 
be impeded, and it will tlience cause lateral branches to be produced, 
the forms of which will be similar to that of the trunk ; and thus the 
growth of an insuiated tree on a mountain will be, as we always find 
it, low and sturdy, and well calsulated to resist the heavy gales to 
which, from its situation, it is constantly exposed. Trees, on the 
other hand, which grow in clumps or sheltered situations, where, for 
W'ant of motion, the sap is retarded both in its ascent and descent, 
will acquire a veiy different habit, and even their wood a different 
texture, insomuch that a great deal of the timber found in old build- 
ings ill and about London, which has always been considered as 
Spanish chestnut, appear on dose examination to be most evidently 
forest oak. When a ti'ce is wholly deprived of motion, it often be- 
comes uniiealthy, and not mifrcquently perishes, apparently owing 
to the stagnation of the descending sap under the rigid confinement 
of the lifeless external bark. Stripping off this bark has been found 
singularly beneficial towurdfi the increase botli of the trunk and 
branches. 

As to the third cause of the deacent of sap, viz. tlie capillary at- 
traction and peculiar conformation of the vessels, though the al- 
burnum, consisting of such cupUIary tubes and vessels, appears mani- 
festly to expand and contract under the various clianges of tempera- 
ture and moisture in the atmosphere ; and though the motion thus 
produced must be in some degree communicated to the bark and 
other contiguous parte, yet combining the results of all his experi- 
ments, our autlior is inclined to consider gravitation as the most ex- 
tensive and active cause of motion in the descending fiuids of trees. 
An observation which corroborates hie assertion is, that if the saj) 
impelled by causes more ^werful than gravitation were to puttis and 
return os freely in tlxe horizontal and pendent as in the perpendicular 
branches, the growth of each would be equally rapid, or nearly^so ; 
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ami the horixoxttal branchea would hence Moon extend «o far and be- 
come 00 bulky* as to render it imjpo 0 «iblc for the trunk to support 
them. The principal office here ascribed to die horixontal and s|>read- 
ing branches, is to nourish and support the blossoms and fruit, or 
seed ; little or nothing of the sap being here returned to the parent 
tree, and hence very feeble powers being wanted in tlie returning 
system. 

Our author had long entertained an opinion that the ascending 
fluids in the alburnum and central vessels are everywhere the same, 
mul that the leaf-stalk, the tendril of the vine, the fruit-stalk, and 
the succulent point of the onnufil shoot, might in some measure be 
substituted for each other ; experiments have proved his winjecturc 
in many instances to be w^cll founded. In several of these experi- 
ments, leaves continued to perform their office when grafted on the 
fruit- stalk, the tendril, and the succulent shoot of the vine ; and the 
leaf-stalk, the tendril, and the fruit-stalk, equally supplied a branch 
grafted upon them with nourishment. 

On examining the manner in wliich wounds in ti*ees become co- 
vered, an additional proof was found, that the medullary processes, 
namely, the knobs of wood formed at the junction of a grafted bud, 
with the stock in which it is inserted, are like every other part of 
tlic wood generated by the bark. Tills is mentioned in contradiction 
to the opinion still entertained, that the hardest, most durable, and 
most solid part of the wood, is composed of the soft, cellular, and 
perishalde substance of the medulla, l^astly, some observations are 
stated, which seem to imply that tlie sap in its descent may undergo 
some modiftcation which fits it more efiectually to produce wood. 

A few remarks on the formation of buds in tuberous rooted plants 
beneatii the ground, are added by way of appendix. Ihese, if the 
above theory be true, must be formed of matter which bos descended 
from the leaves tlirough the bark. An cx])eTiment was made on a 
})otutoe plant by intersecting its runners which connect the tubers 
with the parent plant, and immersing tlieir ends in a decoction of 
logwood. In about twenty hours it vrm found that the decoction 
had indeed passed (dong the niiuiers in both directions, but that none 
hatl entered the vessels of the parent plant. Ihis result was not un- 
expected to the author, he being well aware that the matter by which 
the growing tuber is fed must descend from the leaves through the 
bark, and that bark cannot absorb coloured infusions. 

Inquiries concerning the Nature of a metallic Suhstance lately sold in 
London t as a new Metal, under the Title of Palladimn, By UichanI 
Cheacmx, Esq. FMM.andM,RJ.A. Head May 12, 1803. [P/«X 
Trans. 1803, />. 290.] 

In April last, a printed notice was circulated concerning a su]>- 
stance to which the name of Falladium, or new silver, was assigned, 
and, of which samples were offered for sale at Mr. Forster’s, in Qer- 
rard Street, Soho, A discovery of such importance did not fail to 
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I'K^ite the curiosity of several mineralogii^ts ; and among these, Mr. 
Chenevix, to whom tko manner in which this object was presented 
to the public api>eared suspicious, was among tlie foremost in pro- 
curing a aulfictent quantity of the stibstancc^ to enable him to insti- 
tute a proper analysis by which tlie fallacy, if there were any. might 
ht detected, line substance, as exposed to sale, had been worked^)y 
art ! it had l>een rolled out in flatting-mills, the largest of the lamina 
botng about three inches in length and half an inch broad, and 
weighing on an average twenty-five grains each. It Had muc^ the 
appearance of platina ; but its specific ^vity was so low as from 
10*972 to 11*482; that of pure platina m tlie same state liciiig at 
least 22. The laminae were flexible, but not very elastic. 

After describing these its physical properties, the author proceeds 
to a circumstanti^ account of his chemical analysis, and gives an 
ample detail of the action, on this metal, of caloric ; of simple com- 
bustible bodies, such as suljihur and charcoal ; of other metals, form- 
ing various alloys ; of alkalies and acids, in the latter of which he 
found that the true solvent of palladium was nitru-muriatic acid, 
which attacked it with great violence, and formed a Wautiful solu- 
tion ; and lastly, he mentions tlie appearance and principal proi>cr- 
ties of the precipitates from its various solutions. From the results 
of thk investigation we learn, that the vender of this substance was 
not guilty of misrepresentation when he ascribed to it the following 
properties : — ■* 

1. It dissolves in pure spirit of nitre, and makes a daHc red solu- 
tion. 

2. Green vitriol throws it down in the state of a regulus friim this 
solution, 08 it always does gold from aqua regia. 

8u Tills solution, when evatK>rated, yields a red calx, that dissolves 
in s}Hrit of salt or other acids. 

4. It U thrown down by mercury and by all the metals exccjit 
gold, platiim, and sdver. 

5. in a common fire the face of it tarnishes a little, and turns 
blue; but comes bright again, like other noble metals, on being 
heated to a grcider degree. 

6. The greatest heat of a blacksmith’s^fire will hardly melt it. 

7. But if touched while hot with a small bit of suliihur, it runs as 
easily as zina 

After maturely considering the results of his experiments, and 
comparing them With the atuuogous ones made on the various known 
mctaLi and oombinatioiis of metals, our author acknowledges that he 
does not find to which of them it may be assimilated. The stnkihg 
roaemblanoe, however, of several of the precipitates of pall^iUtn With 
that of platina, first led to the suspicion, that if the former be com- 
bination, the latter is no doubt one of its principal ingredients. 

The stifiiboTn drcumstancc of the very low specie gravity appeared 
one of the most difficult to be surmounted ; since an alloy of platina, 
even with tellurium, the lightest of all metals, would, not by cfi^ula- 
tiott give so low a standard. 
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llellecting, however, upon tJie varioua modiEcations whiob aub* 
stances undergo when in union witli each other, and on the varia- 
tions produced in the laws of affinity by the intervention of new 
Allies, he was induced to try whether, by the affinity of platiiia with 
some other metal easily reduced, and the interference of an interme- 
diate agent, a reduction of bi>th metals might not he brought about, 
although no such effect could be produced upon eacli metal when 
separate. Mercury was thought Uic most likely to succeed, as being 
the most reducible ; and the intermediate agent adopted was green 
sulphate of iron. A solution of this sul^diate was poured into a salt 
of platina, and also into a salt of mercury ; in neither of which any 
precipitate took place. The two liquors were then united, and a 
precipitate, exactly resembling tliat which is formed by green sul- 
phate of iron in palladium, was instantly formed, lliis precipitate 
was collected and exposed to a strong heat, and a metallic substance 
was obtained, not to be anyways distinguished from palladium. 

Thus, after having been baffied in his attempts to discover, by 
analysis, the component i)arts of this substance, which he could never 
bring himself to consider as a new metal, a synthetic process at kngtli 
led him to the discovery, tliat the whole pretence was an imposition, 
and that the substance is, in fact, a combination of platina and mer- 
cury ; in which the latter, while it marks the most characteristic pro- 
perties of the fonner, loses the greater number of its own distinctive 
qualities. 

llie singular fact, tliat an alloy of two metals should be produced, 
the speciEc gravity of which is little more than one half of what it 
ouglit to be by calculation, is, no doubt, worthy of particular atten- 
tion ; and as qmcksilvcr was in this process brought to a fixed state 
under circumstances never before observed, a notion might be enter- 
tained tliat the great desideratum in alchemy, the fixation of mercury, 
was by no means a visionary object. This anomaly of the true and 
the cadculatcd specific gravities of alloys has been attended to with 
great caution ; and we find the results of the inquiry odUected in a 
table, in which are entered the true and the ealcula^d specific gra- 
vities of palladium with seven different metals ; and the differences 
are stated, wluch vary much more considerably than might have been 
exjiected, both in excess and defect, tiie number representing this 
difference in the combination with platina being -p2*l00, and with 
tiu — M05. 

' Those who cultivate chemistry with any degree of ardour, wiU be 
gratified to see in this paper the pains taken by the author, and the 
various modes he has ckvised, to produce this cpmpoimd metal in its 
HKMt perfect state of combination. Among various other remdts, it 
appears that the specific gravities of the ailoys vary according to Uie 
propQitk»U3 of &e two ingredients in the folhowiag maimer: — 

Spec.grav. apcc.grsv. Sp«c.grav. 

SSy S5} {?J} 

' Should (hill, (ilioy ever be found useful iu the lurts. or for oBcononiU 
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chI purf>oses, the author owns that otiicr methods of forming it, be- 
sides those here suggested, might be contrived : but the general pro- 
blem, he says, is to combine, in the most intimate manner possible, 
the greatest quantity of mercury with a given quantity of platina. 
And he adds, that the principal difiieulty in resolving the problem 
will be to unite such a portion of mercury that the specific gravity 
of the comiwund may not exceed 12 ; and that it may be soluble in 
nitric acid. 

In the course of this inquiry, many instances have occurred which 
show how much we have yet to learn concerning the nature of mer- 
cury and platina. Of the former, we know that it is peqjctually 
varying ; and that certain solutions of it will frequently change their 
state in a few hours : and os to the latter, we are still more in the 
dark concerning its principal properties. A considerable part of the 
present paper is taken up in describing some experiments respecting 
these metals, from which we learn that platina will combine with 
oxygen, and form a true oxide ; that the aftinities of platina differ 
much from what has generally been stated in the tables ; and that, 
in general, the whole doctrine of chemical aifinities still offers a field 
for much investigation. The afiinities of metals, which ore here ex- 
perimentally demonstrated in several instances, will, no doubt, serve to 
put us upon our guard concerning the admission of new simple metals, 
which, on close examination, will often, as in the present case of the 
palladium, turn out to be combinatfons of so close a nature as not to 
be cosily dccomjiosed. A great obstacle to the discovery of this de- 
ception is, no doubt, the little dependence that is to be placed on 
specific gravities ; since, ns we have se^n above, a contrary anomaly 
to that which operates upon platina and mercury may take place in 
otAier alloys, which in some cases become much heavier than tlie 
mean as the palladium becomes lighter. In a word, the principal 
task of modern chemists seems to be to simplify and reduce the im- 
mense number of supposed elements ; and, l)y a close observation of 
nature, to learn from what a small store of primitive materials qll 
that we behold and wonder at has been originally created. 

An Account of the nlnklng of the Dutch Frigate Ambuscade, of ^2 Qun$t 
near the Great Nore ; with the Mode used in recovering her. Bg 
Mr. Joseph Whidbey, Master Attendant in Sheerness Dock Yard. 
Communicated hy the Right Hon. Sir Joseph Banks, Bart. K*B. 
P.R.S. Read April 28, 1803. [Phil. Trans. 1803, p. 321.] 

On the 9th of July 1801, this frigate sailed from Sheemess har- 
bour with a strong favourable wind. In about thirty minutes she 
went downby thehead, and in less than four minutes more she sunk m- 
tirely, twenty-two of the crew Ixaving perished by tlifc fatal accident,, 
which is ascribed to the hawse-holes being extremely large, low, and 
carelessly left o|)en ; so that by the crowd of sail the ship bore, they 
were i)ressed under water, by which means she filled imperceptibly, 
and sunk before any preventive means could be applied. 
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In ord^r to raise her, Mr. Whidbcy had recourse to another Dutch 
vessel of 10(>3 tons burthen, and four lighters of 100 tons each. In 
>what manner he slung the frigate through the ports, and across the 
decks, and by proper purchases and other expedients first overcame 
the powerful effect of cohesion at the bottom, and then having floated 
her brougiit her safe into harbour, and completely reco>'ered her, can 
only be clearly understood by perusing tlic paper, and at tlie same 
time inspecting tlie drawing which accompaiues it. Mr. Whidbey, 
at the end of his paper, acknowledges that he does not apprehend 
that there is anything new in the mode he has adopted in weighing 
this frigate, unless it be the expedient he had recourse to in order to 
remove the effect of cohesion ; and he declares his opinion, that if a 
similar principle had been ajipUed in the attempt made to weigh the 
Hoyal Geoige, it would most probably have succeeded. 

Obnemutions on a new Species of hard Carbonate of Lime ; also on a 
new Spectee of Oxide of Iron, By the Count de Bournon, 
and L,S, Head May 26, 1803. [JP/nf. Trans, 1803, j?. 325.] 

llie new carbonate of lime here treated of was first noticed in a 
group of hexfdiedral pyramidal crj^stals in Mr, Greville's collection. 
The Count, observing that the exterior appearance of these crystals 
w^as very different from tliat which is peculiar to carbonate of lime, 
endeavoured in the first place, in order to determine their nature by 
tlicir configuration, to reduce them, by splitting, into the rhomboidal 
form of this substance; but he soon found, to his surprise, that not 
only he failed in producing such a fracture, but that it was with tlie 
greatest difficulty ho could break them into any regular form what- 
ever. llieir hardness he found to be much greater than that of 
common carbonate of lime, being such as would scratch very easily the 
iluates of lime, and even glass. Their specific gravity was 2912. 
They were colourless, and in general perfectly transparent. When 
heated they are slightly phosphorescent. They dissolve^uickly, and 
with great effenTscence, in nitric acid. 

After various attempts, he found at length that these crystals 
would admit of being divided into tivo directions, tending to produce 
a rhomboidal tetrahedral prism. A great part of the paper is token 
up in describing the angles produced by these fractures, and also the 
fibres of all the different crystals he had opportunities of observing; 
wich descriptions are illustrated by drawings. 

This substance, upon further inquiry, does not appear to be very 
scarce, there being no less than twdve specimens in Mr. GreviUe^s 
collection, most of which came from Oarinthia and Transylvania, and 
from Scotland. The deUcatc etalimtiricd substance, hitherto 
Icnown by the name of floe ferri, belongs to this ^cies of car- 
bonate, of which the crystals, thou^ ever so minute, have so singu- 
W a degree of hardness as to resist the common efforts of the fingers 
to breii them. 

The mafrix of this kind of carbonate is generally a brown oxide of 
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iron, mixed with a portion of argil). Its appearance altogether might 
easily induce mineralogists to refer it to that kind which has been 
distinguished by the name of Arragonite ; but various reasons are 
here usfilgned ISar coasklexu 4 C th«a as dktmct eubatanoea. dMucal 




cies either from the arragonite or the common carbonates of lime. 
And it is lastly thrown out, merely as a conjecture, whether ita 
greater degree of hardness and specific gravity may not be owing 
merely to its constituent particles being more minute and more closely 
connected. 

ITie second part of this paper, which treats of a new specieft of 
oxide of iron, is prefaced by a short survey of the different appear- 
ances of the oxides of iron, according to their various degrees of 
combinadon with oxygen : and it is here suggested, that not only 
the pro|)ortion of oxygen, but also tiie mode of combination, may 
contribute to produce varieties which cannot by any other means be 
tmeounted for. The new species here described is thought to bold 
its place between the slightly attractable oxide of iron called Specular 
ore, or, by Abbd Hauy, fer oHgiste, and that kind which no longer 
crystallizes excejit In a very indeterminate form. Its surinoe is a 
gray coloiHr, and has a speindar f^ipeamnce ; it is not at idl metod 
upon by the magnet, and seems to be the last degree of oxidation 
in which iron retains the property of crystallizing in a regular form. 
*Thifi form ts a perfect cube ; its fracture is conchoidal ; its hardness 
is rather inferior to that of the slightly attractable oxide of iron ; its 
specific ^vity only 3961, 

To riiis species it seems ought to be referred the Eum^gUmvm of 
the Germans, when it is not attractable. When at all acted upon 
by the magnet, it oi^ht to he numbered among the slightly attract- 
able oxides of iron, Speeimens of this new spemes have been bro«^|[ldi 
from Lapland, and are often found mixed or embodied in otiber oxides 
of the somejaetol. 

The author, lastly, points out how* by the red colour of the pow-^ 
der and by scratching, this species foay be, m a general way, dmrin- 
guished from the others ; an object of no trivial importance, rinco 
the products of ttitM from the ores nmy be influenced by this disefi- 
minatian. 


Aeeoimt of tke ChatffH that haw htmawi. iariag tha hut 

Yean, in the relative Sitaatian ^ Dtmhle-atara ; with am InveetUa- 
tion of the Came to whick are tmar- Ba WHluin Heiw^ 
LLJ, F.R.8. Read Juae 9, laOS.^hil. frame. 1808.^.8^ 

After aoofee general ob«em(ioaa on tiie Tariona &eovcri«a latdy 
made, lave contrilnited to extend our knovrledge of the eo^ 
atraetion of the heavena, Dr. Heraehtd aaeottea aa a poadbSity, th at 
amonigliM midtltade of .the etars in the femainent, thm may he ja* 

stances of pditi of etare of the same or diffmont relative 

wWA maywvolvt, eitiMt in eircles w ethpem, round theircoramon 
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centre of gravity* Having started this hypotliesis, he prooeeda to 
give an account of a series of observations on doiiide starst oompre^ 
bending a period of twenty-hve yeasrs, which, in his opinion, will go 
to prove, according to the above assumjition, that many of them ate 
not merely douhk in appearance, but most be aliow^ to be real 
binary oomhinationB of two stars, intimately held together by the 
bond of mutual attraction* 

In this inquiry, three bodito or points are to be exclusively attended 
to t»lst* the largest of the two stars which make up the doable alar ; 
2nd> the smaUer of these two stars; and 3rd, the place el the snn, 
winch at the great distance of the fixed stars may be taken lor that 
of the observer. It is obvious, that as this mvestigalhm must be 
conducted in an hypothetical maimer, it is necessary to consider the 
aiipearanoes that would be produced by the motion of these three 
bodies, either i^ingly, by pairs, or collectively. This Tenders it neces- 
sary to contemplate a vunety of cases, and previously to lay down a 
certain theory to which the observations may be retired upon the 
supposition of either of those cases. For this purpose the author 
has drawn up tables, showing the appearances as to distance and 
angle of position that must result from the motions of either of those 
th^ bodies, whe^er in right ascension or declinatioii. 

As the number of double stars in which he has ascertained mani- 
fest changes in their relative positions amoimt already to more fiban 
fifty, our author thinks it advisable to confine himself in this paper 
to only a few of those instances ; and, accordingly, we find hwe an 
investigation of the changes of six double stars, vis. a Geminorum, 
y Leonis, s Bootis, f Herculis, ^ Serpentis, and y Virginia ; reserving 
bimself to treat of others in a fixture paper. 

His observations on the double star a Geminorum commenced so 
long ago as the year 1779, and have been regularly continued to the 
present time. In this interval of twenty-three years and a half, the 
distanee of the two stars has not varied, being constantly about two 
diameters of the large star ; but the angle of position Hks altered 
considerably. In the year 1779 it measured 32^ 47' north preceding ; 
and by the last observation in riie present year it is now only 10*^ 54' ; 
so that in the space of twenty-three years and a half it has mardfestljt 
undergone a dnuinudoix of no less than 21° 54': and the interme- 
diate observations leave no room to doubt that dm change has been 
the effect of a gradi^ and regular motion. 

Ajavolvhlg star, it is evid^, would at once explain such a pro^ 
greswve ^ange in the angle of poritkm, without an alteralion of tiwi 
distance ; but tins .being a suppmitiou of whiedx we have not hitherto 
any precedent, it on^t oertimxdy not to be admitted without the 
fuBcst evidence. Accordingly, our author enters into a minute 
amimdiion, ibunded on geometrical and oprioid pioctples, whether 
the akwa^XMmtioited phesnq cannot m satis^to^y explained 
by other motions of the stars or of the mxn, aocxinidng to the several 
hypathtises above iiidfoated, with the addition of dhm in which the 
two rtaes are not supposed to be at eqaal diatauoes from the son. ; 
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Each of the»e hypotheses having been carefiilly investigated, it is 
found that idl except that of a rotatory motion of the small star round 
the large one* or of their joint motions round a common centre of 
gra\dty. offer difficulties which cannot be surmounted. Adopting, 
therefore, tliis last-mentioned hypothesis as the true one, our author 
proceeds to a more detailed examination of the several angles of 
position he has taken in the course of his observations ; and having 
also determined those angles by calculation from the annual rate of 
66^ 18^^ deduced from the total cliange in the whole period, he lindB 
the agreement so obvious os hardly to admit of a doulit of this being 
the true mode of accounting for these variations. He has, moreover, 
the satisfaction of being able to quote an observation of Dr. Bradley, 
made in the year 1759, which he lately obtained from Dr. Maskelyne; 
according to whicii, the two stars of a Geminorum were in tliat year 
seen in an angular position, exactly corresponding with the situation 
they ought to have been in, according to the rate here assigned for 
their rotatory motion : so tliat the time of a periodical r(’, volution may 
now be calculated from an arch of 45° 30^ which has been described 
in forty*three years and a half. 

lliUA, from the great regularity of this motion, he now thinks him- 
self authorized to conclude, that the orbit in which the small star 
moves round the large one, or perhaps the orbits in which they both 
move round their common centse of gravity, arc nearly circular, and 
at right angles to the line in which we see them ; and tliat the time 
of a whole apparent revoluUon will be about 34*2 years 10 montlis. 

. We shall not presume to enter here upon any detail of the inves- 
tigations respecting the five other dodble stars mentioned in this 
pajier, any further than to record the general results deduced from 
tlieln. 

In y Iveonis the plane of the orbit of the small star is found not to 
be at right angles with the line of vision, the distances having varied 
considerably since the commencement of the observations, and these 
different distance# affording th# element# of an ellipsis which will 
explain the appearances, alriiough the orbit be in fact, or nearly, cir- 
cular, The periodical time of this revolution is calculated at about 
1673 years. 

As to f Bootis, the changes observed during twenty-two years in- 
dicate tliat one of the periodical revolutions cannot take up much 
less than 1681 years; but as the tore and situation of the orbit 
ciumc^ as yet be accurately dctem&ed, some uncertainty sdU re- 
mains even concerning this period. 

The observations on f HercuHs iffibrded a phienometton hitherto 
tudenown in astronomy ; namely, ^ occultatton of one star by an- 
other, Whether this be owing to solar parallax, to proper xnotioii, 
CHT to the xnoticni of one of the stars in an orbit whose ^ane Is nearly 
coincident with the visual ray, is not as yet determined ; fror is any 
periofficud time hitherto assigned to 

Ute periodical time of Serpentis is calculated at 875 yeart^ end 
tliat of y Tirginis at 703 years, llieir diirtances have not varied for 





many yew« ’back ; whence it may be inferred that the plane* af their 
orbit* are iroally or nearly at right angles with the visual ray. 

Dr. Herschcd being aware that the observations he brings forward 
in this paper are of a nature so delicate and minute as to atford op« 
portunities for cavil, has been at considerable pains to point out the 
principal circumstances that contribute to the perfection of telescopes 
and micrometers, and the precautions to be used as to the state of 
the atmosphere. Those ought, he thinks, to be particularly attended 
to by accurate observers. 

An Account of the Measurement of an Arc of the Meridian, extending 
from Dunnose, in the Isle of Wight, Latitude 60^ 37' 8'', to CUf* 
ton, in Yorkshire, Latitude 53® 21* 31", course of the Operations 
carried on for the Trigonometrical Burvey of England, in the Years 
1800, 1801, and 1802. By Major William Mudge, of the Royal 
Artillery, Read June 23, 1803, [/’Ai7, Trans* 1803, 

p* 383.] 

In this paper we are presented with a further continuation of the 
several accounts given, ever since the year 1785, of Uie trigonometri- 
cal surveys carried on over various parts of the kingdom. Havmg 
now pnKjeeded a great way in these suiTeys, Major Mudge thought 
it high time to attempt the measurement of a considerable arc of the 
meridian in our latitudes. He first assigns lus reasons for preferring 
the meridian he has here adopted, which depend chiefly on the nature 
of the country being less hilly and liable to less obstruction than any 
other tract of the length of this arc in the island. He fixed on Dun- 
nose, in latitude 50° 37' 8", for the southern extremity, and on Clif- 
ton, a small village in the vicinity of Doncaster, latitude 53° 27' 31", 
for the northern termination of this arc : and near the latter place 
he found a convenient plain, viz. Misterton Carr, for the measure^ 
ment of a base of verification. 

As the accuracy -of the zenith dbservations would be most, es- 
sential towards the perfection of this measurement, a new zenith 
sector was constructed for the purpose by Mr. Ramsden, and finished 
by Mr, Berge, the excellence of which is here attested by its being 
called the tot instrument of its kind. Its merits consist chiefiy in 
the means of uniting the sectorial tube to its axis, so as to insure the 
permanency of the length of its radius when erected for observation ; 
an a moreaectarate me&od of a^ustiaag the instrument vertically ; an 
wj way of placing the face of its arch an tlie plane of the meridian ; 
nmM contrivance by which the plumb-line can be brought precsiaely 
over the point marking the centre of the circle, of which the dm^ed 
arch of the sector should be a part. 

Having given a minute desenprion of thb instrumenti and of the 
preparat^ operations for the series of observations to be made with 
at, such as the construction of a proper observatory, and other auxi- 
liary reqaisites, the author proce^ to give us^ in difierent teddes^ 

X 



1$0 


the angles of a number of triangles observed near the nor^ end of 
the arc ; tlxe calculations of the sides of a series of triangles extend- 
ing from Dunnose to Clifton ; and, from these data, a cakulation of 
the meridional distance between Dunnose and Clifton, llien come 
the observations with the zenith sector at Dunnose, Cliftan, and 
Arbury Hill, near Daventry, a point almost in the middle of the 
arc, which was chosen with a view to ascertain how far the obser- 
vations at the terminations would agree with others made for hnding 
the value of its parts. A few additional observations made at the 
Royal Observatory are also given, serving to demonstrate the pre- 
cision of the former ones, and the accuracy of the instrument. 

Next follow the extensive and laborious calculations by which, in 
order to assimilate the numerous observations made at different times, 
tliey are all reduced, from the respective days on w^hich they were 
made to tlie 1st of January 1B02 : the equations here introduced are 
those for aberration, nutation, semi-annual solar equation, pre- 
cession, and refraction. 

The general conclusions deduced from this ample stock of obser- 
vations and calculations axe, that the whole arc, subtending an angle 
of 2° 60' 23", measures 1,036,337 feet; so that the length of a de- 
gree on the meridian, in latitude 52^ 2' 20", is ss: 60' 820 fathoms, 
lliis degree, at the latitude of Arbury HiD, is found to be 42 fathoms 
longer ; whereas, admitting tlxe earth to be an ellipsoid, with the 
ratio of its axis as 229 to 230,**^ should be 10 fathoms lees. On 
maturely weighing aU the causes that may have occasioned this de- 
viation, it is thought most likely that, owing to different attractive 
forces, vrlxich increase as we proceed northward, the plumb-line of 
the sector has been drawn somewhat towards the south at each of 
Jxe stations, — a circumstance that must be carefully attended to in 
the prosecution of tliis survey, whenever the zenith sector is to be 
lised. It is observed in general, Uxat meridional observations carried 
on in insular countries are not so likely to afford just conclusions, 
with regard to the different lengths of the degrees, as the same 
ojfieratioQs if conducted in places very remote from deep seas. 

Advertitxg, lastly, to the operations of the French astronomers who 
have measured the arc of the meridian between Paris and Borc^na, 
which distance was found ss 3^627,921 English £set, oomhmed 
with the arc lately measured, gives the whole meridional distance 
between Clifton and Barcelona, being 12® 5' 42"' 79, samething more 
than the thirtieth part of the whole circumference of the globe,^ 
as 4i41li968 feet. According to this determination, the mean length 
of a degree of the median, in latitude 47® 24', will be » 60,7$^ 
&thoms ; and in the latitude 51® 9', the degree will measure 60,825 
fathoms. 

' In an Appendix are subjoined the latitudes and longitudes of j&ose 
places intersected in tlxe surveys of Essex, Buffolk, &c. whose di- 
stances from their rea^ctive places of observation axe given in the 
for 1800; which, it h asserted, eaqnot 
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Imt highly useful* as they may be depended on; tbe interior 
survejre of those ports having since proved that no errcmeoue inter-^ 
sections had been made in those operations. 

7%e Bakerian Lecture, Experiments and Calculations relative to pky- 
steed Optics, By Thomas Young, M,D, F,R,S, Read Novem- 
ber 24, 1803. [PAt7. Trans, 1804, p. 1.] 

It consists of six sections, the first of which is intended to convey 
an experimental demonstration of the general law of the interference 
of light. This demonstration rests on two experiments, the results 
of which are brought in proof, that fringes of colours, and even the 
crested fringes described by Grimaldi, ore produced by the inter- 
ference of two portions of light. These results are, that if one of 
the two edges of a shadow produced by a narrow opake body be 
intercepted by a screen at a small distance from that body, tlie op- 
posite edge will no longer exhibit the fringed appearance which it 
had in common with the former edge, when the latter was not inter- 
cepted. 

Under the second head we have a comparison of measures of the 
intervals of disappearance of light when refracted between two edges 
of knives, or intercepted by a hair or a thin wire. The experiments, 
which were jjartly suggested by some observations of Sir Isaac New- 
ton, are Ijpre collected in tables : and the author states, as a general 
inference, that if we thus examine the dimensions of the fringes 
under (Ufferent circumstances, we may calculate the differences of 
the lengths of the paths of the jwrtions of light which have been 
proved to be concerned in producing those ttnges; and we shall 
find, that whore the lengths are equal, the light always remains 
white ; but that where either the bri^test light, or the light of any 
givetl colour, disappears and reappears a first, a second, or a third 
time, the djierences of the paths of the two portions are nearly in 
an arithmetical progression. 

In the ^rd section, these principles are applied to explain the 
repetition of colours sometbnes observed within the common rain- 
bow, porf^ularly those described in the Philosophical IVansactions 
by Ih, Langwith and Mr. Daval. llie train of reasoning here ad- 
duced would lose too nmeh of its evidence by being abridj^d. 

The fourth section is entitled, ** Argumentative inference respect- 
ing the Nature orf tight." Here we meet with something of a con- 
troversiid nature, in whirfi those who have adopted theories different 
foem that which our author is desirous to establish, are called upon 
to explain his experiments according to their principles. What ap- 
pears to him to operate chiefly against the advocates for the projectile 
hypothesis of %ht, is, that %bt moves more alowiy in a denser than 
in a rarer medium, and that hence refraction is not the effect of an 
xtttaiittye ibroe dbseted to a denser medfom. 

fiiPi se^^ treats of die coloma d natural bodies. The na- 
ture of the %ht transmitted by various bodies is here described, but 
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more particularly that which passes through blue glass. This, we 
are told, may he separated by the prism into seven distznet portions, 
nearly equal in magnitude : the two first are red, the third yellowish 
green, the fourth green, the fiftlr blue, the sixth bluish violet, and the 
seventh violet. This division, it seems, agrees perfectly with that of 
the light reflected by a plate of air ^g^th part of an inch in thick- 
ness : and hence we may infer the extreme minuteness of the par- 
ticles of light. 

The sixth and last section describes an ex])eriment on certain dork 
rays, whicli were first noticed by Ritter, and relates to the exis- 
tence of solar rays accompanying light, but cognizable only by their 
chemical effects. This fact our author has confirmed by observing 
the effect of the reflection of these invisible solar rays from a thin 
tfiate of air capable of producing the well-known rings of colours. 
This image be threw on paper dipped in a solution of nitrate of 
silver, and in less than an hour he distinctly perceived portions of 
three dark rings, nearly of the same dimensions, but manifestly dif- 
ferent from the coloured rings, lliis seems to coincide with Dr, 
Herschel's late discovery of rays of invisible heat ; but our author 
doubts whether we are yet possessed of thermometers of suflicient 
delicacy to place im])Iicit confidence in the experiments hitherto 
made on these rays by means of that instrument, 

* 

Continuation of an Account of a peculiar Arrangement in th^ Arteries 
distributed on the Muscles of slow^moving Animals ^ S(C, In a Letter 
from Mr, Anthony Carlisle to John Symmons, Esq, F,RE, Read 
December 8, 1803. [Phil, lYans, 1804, /?. 17.] 

Since the communication of his former paper on that subject, the 
author has collected further illustrations respecting the connexion 
between the disposition of the blood-vessels and the actions of the 
muscles. His first observations relate to the spermatic and inter- 
costal arteries, and those of the diaphragm in men ; wliich, he finds, 
are distributed in a different maimer from those of the ordinaiy 
muscles. Compared with the distribution of the coronary arteries, it 
is found that the latter are much more subdivided or arborescent 
than any other set, and that accordingly these supply the heart,-— a 
muscle whose actions we know are more rapid than those of any 
other part of the muscular system. 

It is hence inferred, that any impediment to the accustomed course 
of the blood, flowing through muscles, induces a corresponding dimi- 
nution in their power of action; and that wherever we find cylin- 
drical arteries emitting few lateral branches, we may conclude that 
they appertain to muscles of slow but in general of long-continued 
motion. Of this, instances ore given in the human eye, the awim- 
ming-bladder of fishes, the intestinum 4kiMSeof the Cavia Aguti, and 
various animals of the amphibious class. The better to illustrate 1^ 
observations, the author has added figures of the swimming-bkdder 
of the tench, and of the ileum of the Aguti, 
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An Account of a curious P/tanomenon observed on the Glaciers of Gha- 
momy ; together with some occasional Observations concerning the 
Proptwation of Heat in Fluids, By Benjamin Count of Rumford, 
V.P,R.B, Foreign Associate of the National Institute of France^ 
^c, S(C. Head December 15, 1803. [PhiL TVans, 1804, p, 23.] 

The fact here stated is as follows : — At the surface of a solid mass 
of ice, of vast thickness and extent, viz. the Glaciers of Montanverd, 
certain pits are frequently met with, about seven inches in diamoter, 
and more than four feet deep, perfectly cyhndricnl, and always quite 
full of water i their sides are smooth, or rather polished, and their 
bottoms hemispherical and well defined. Tliey are always found on 
the level parts of the ice, and only in the summer season, increasing 
gradually in depth as long as the hot weather continues, and dis- 
appearing at the return of winter, when they are completely frozen 
up. 

After calling upon tliose who maintain that water is a conductor 
of heat, to solve this phsenomenon according to their principles, and 
pointing out to them, that as the water in these pits, being sur- 
rounded by ice, must continually be at the freezing point of tempe- 
rature, it is not the general heat of the fluid that can melt the ice at 
the bottom of the pits, our author proceeds to give the following ex- 
planation of this singular effect. 

The warm winds, he says, which in summer blow over the surface 
of this column of ice-cold water, must evidently communicate some 
small degree of heat to those particles of the fluid with which this 
warm air comes into immediate contact ; and the particles of the 
water at the surface so heated, being rendered specifically heavier 
than they were before by this small increase of temperature, sink 
slowly to the bottom of the pit j md here they come in contact with 
the ice, and communicate to it the heat by which the depth of the 
pit is continually increased. 

Cotmt Rumford mentions next the singtilar but well-authenticated 
fact, of the equal temperature, at all seixsons, of the water at the 
bottom of lakes ; and shows how did^cult, if not impossible, it must 
be to explain t^s phsenomenon on a supposition of water being a 
conductor of lieat. With a view to illustrate this subject, he gives 
us hopes that he will soon favour us udth some observations, show- 
ing why all changes of temperature in transparent liquids must ne- 
cessarily take place at their surfaces. Some further strictures are 
next given, and certain difficulties are pointed out, on the cause of 
the descent of heat in liquids. And, lastly, notice is taken of the 
observations of Mr. Thompson of Edinburgh, on the experiments our 
author had contrived to render visible the currents into which liquids 
are thrown on a sudden application of heat or cold. The whole of 
this discussion rests on the accuracy of his observations, wluch Mr. 
Thompson bad called in question, but in wliich he confidently asserts 
there was no Adlocy whatever. 
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Description of u triple Sulpkarety of Lead, Antimonif, and Copper, from 
Cornwall ; with some Observations upon the various Modes of Attrac- 
tion which influence the Formation of minerai Substances, and upon 
the different Kinds of Sulphuret of Copper, By the Coimt de Bour- 
non, F,R.8. and L,S, Read December 22, 1803. [Phil, Trans, 
1804, p. 30.] 

The copious contents of this paper are arranged under the tliree 
following heads ; — 1 . A description of the sulphuret of lead men^ 
tioned in the title ; 2. Observations on the various modes of attrac- 
tion which influence the formation of mineral substances ; and 8* Ob- 
servations upon the different kinds of sulphuret of copper. 

1 . The cupro-antimonial sulphuret of lead, described in the firet 
part, has hitherto been found only in Cornwall ; and though many 
specimens of it are to be met with in various collections in fiie king- 
dom, yet no writer has hitherto tiiken any particular notice of it, nor 
has it been classed by ^any of the late compilers of minemlo^cal 
systems, Mr. Hatchett is the first who, on a careful anal>ms, has 
a^enaiued it to be a triple sulphuret, in which the sulphur is com* 
bined with lead, antimony, and copper; each of these ingredients 
exliibiting their characters in so striking a manner as to ^ord, in 
some measure, a new example of a natui^ compound in the mineral 
kingdom. * 

'The following are its principal characters, — It is of a dark gray 
colour ; it has a brilliant lustre, and is very brittle ; its hardness is 
such^ tliat it veiy easily cuts esdeareous spar, but is not sufficient to 
scratch fluor spar ; it slightly marks white paper ; when rubbed, it 
loes not emit any smell ; when powdered and thrown upon a hot 
iron, it emits a phosphorescent light ; and its specific gravity is 5765. 
llic form of its prinutive crystal is a rectan^lar tetrahedM prism, 
with terminal faces pe^endicular to its axis; but as no specimen 
has yet been discovered in which the above-mentioned form is totally 
destitute of secondary facets, the author enters into a minute investi- 
gation of the various modifications of this form, hoping by this means 
to promote essentially the knowledge of the crystalline character, so 
important in the study of mineralogy. These modifications are four 
in number, and can only be understood by inspecting tlie figures 
which are subjoined to the paper. 

To these cl^acters is added the more essential one, which is sup* 
p^d by the proportionB of tlie constituent parts of the substance; 
These, according to Mr. Hatohett^s analysis, consist of 42*62 of 
lend, 24*23 of antimony, 12*80 of copjier, and 17 of sulfur ! 1*20 
of iron was likewise yielded in the process ; but this is thoa^ to 
have been a mere acmdental mixture. It is next observed, ioat all 
the characters in this substance indicate very plainly the nmtual 
comWaalion of the three sulphurete of which it k found to be com* 
posed ; the whole of the external characters above described differ* 
ing materially from those of either of the three su^nrets. and also 
from those of any metallic substance hitherto known ; and the pro* 



portion of aulphur obUiued from it by analysis being exitctly the 
total quantity that nhould be contained in the three sulphui'eta of 
which this aubstanoe consists, llie specific gravity of this substance, 
compared with those of its ingredients, also indicates that the com- 
bination is attended with an expansion nearly proportionate to the 
numbers 6000;57()5. 

2, I'he author, proposing to avail himself of the opportunity af- 
forded him by this inquiry, to enter into an investigation concenung 
the various ores that are produced by the combination of sulphur and 
copper, of the nature of which neither mineralogy nor chemistry baa 
yet supplied us with any certain information, thinks it necessary, in 
the second part of his paper, to offer some remarks concerning the 
different modes of attraction that appear to influence the formation 
of mineral substances. 

Two kinds of attraction have hitherto been admitted to prevail in 
the formation of mineral substances, viz. the attraction of comjfmiHon, 
and the attraction of aggregation. The former, which is more gene- 
rally known by the name of chemical attraction, takes place oidy 
between the most simple or primitive molecules of a substance; 
which, however, must be of dissimilar nature ; and to its action is 
owing the formation of new, or, as they may properly be called, se- 
condary or integrant molecules ; because they, and they only, deter- 
mine the nature of all the compound bodies belonging to the mineral 
kingdom. Ilie difference existing between mineral bodies is now 
said to depend — 1st, Upon the nature of the primitive molecules, by 
the combination of which they arc produced ; and 2ndly, Upon the 
proportion in which these molecules, supposing them to be the same, 
are combined together. The combination of these secondary mole- 
cules is effected by the attracrion of aggregation, which unites them 
into one or several masses, perfectly homogeneous in all their parts. 
This attraction of aggregation seems to be susceptible of various 
modifications, which dter its manner of acting upon the constituent 
molecules. Of these, two are here, mentioned : — 1. The crystalline 
attraction of aggregation ; and 2. The simple attraction of aggrega- 
^n. The former dways takes place between similar molecules, and 
is either repn/nr, irregular, or amorphous. The first of these produces 
solid bodies, which are either constantly of the same form, or subject 
to certain laws of variation, which are always capable of being re- 
ferred to the same primitive form. This, like all other crystdline 
attractions, can only take place in fiuids, which, among other con- 
ditions, must be at rest when it is operating. When the fiuid hap- 
pem to be i^gitatcd, the crystallization xvill then be of the second 
kind, and the forme produced will be irregular : and when the agita- 
tion of the fiuid is still greater, unall irregular detaiched masses will 
subside, and unite together by a mode eff attraction, which is here 
esikd eimpie Jkomogen^oue attraction of oggregaHm, of which instances 
^ given ih the granulated quartz and granulated carbonate of lime. 
.'Hus attraction operates at times simultaneously with' the simple 
hom^neous attraction ; and then the granulated masses, instead of 



being composed of an aggregate of irregular gimina, will appear to 
coneiet of small crystals of a very regular form, as may be very fre* 
quently seen in maaganesian carbonate of lime. At other times, 
again, the molecules, instead of uniting together by the influence of 
the crystalline attraction of aggregation, are precipitated in a de* 
tached but confused manner ; and then a simple aggregation takes 
place, wliich banishes all appearances of crystallization, and affords 
tlie aspect which has been distinguished by the name of compact or 
tarthy. 

This last, or the ainoqdious species of crystallization, is here de- 
scribed as being that kind which, though it produces no determinate 
form, is nevertheless the result of a regular aggregation. This is 
thought to depend on the peculiar form of the primitive molecules ; 
such as, for instance, the gloVmlar, or others approaching to it. Cal- 
cedony, girasol, and pure transparent steatite, appear to owe their 
origin to this mode of formation. And here the author enters into 
a minute disquisition concerning the cause of the deception which 
has often taken place and has led several experienced mineralogists 
to ascribe to these substances, especially the chalcedony, a certain 
degree of regular crystallization. 

Besides these attractions between similar molecules of substances, 
there exists another, between such similar molecules and others which 
are dimmilar, or of a different nature. This introduces what may be 
called an heterogmeouB attraction of aggregation , is much weaker 
and more variable than any of the others, and produces substances 
which can no longer be called chemical combinations, In these, the 
dissimilar ingredients may, and often do, vary in proportion, accord- 
to the different circumstances under which they are formed ; as, 
for instance, in those kinds of tremolite which have the dolomite for 
matrix where the carbonate of lime is in the proportion of ; 
whereas in those kinds which have an argillaceous matrix, it is c^y 
in the proportion of 

Although these heterogeneous compounds be not attended with 
any changes in the chemical nature of their ingredients, yet they 
fre(juently, as lias already been observed, admit of an altoration in 
their physical construction, and very often induce variations in such 
of their characters as more immediately dq>end upon that construc- 
tion ; such as, their specific gravity, tlieir hardness, their transparency, 
and e\xn (particularly in the class of stones) their colour. Hence it 
appears that the mineralogist cannot pay too much attention to this 
m4^e of attraction ; since, by a due application of it, lie will be en- 
abled to un4erstand the accidental causes of the variations to which 
those substances are liable. Nor should the chemist be less mindful 
of such an agent ; since, by neglecting that precaution, he will be 
constantly exposed to confound those products which really belong 
to the comical composition of the substances which he examines 
with those whicli are foreign to it 

At the close of this part of the paper, the author adcnowledges 
that the different kinds of attraction here described may be nothmg 



more then eimpk modlfioatione of one futd the lame power* origin 
ually belonging to matter ; but he maintains* at the same time* that 
tliese modidoations certainly exert as much force* at the time of their 
operation* as could be exerted by attractive forces that are really dif- 
ferent. 

In the third part* which treats of the diiFerent kinds of sulphuret 
of copper, we are first apprised of the importance of this inquiry, by 
the ob^rvatxon, that, on comparing the difibrent characters of thm 
substance with those of the triple sulphuret described in the first part 
of this paper, we shall find that the antimony and the lead* wMch 
have been generally considered as constituent parts of the last-men- 
tioned ore, arc, in fact, nothing more than accidental ingredients* 
introduced merely by the attraction of aggregation. 

In the sequel of the paper, the author introduces on ample stock 
of observations and aiial3rses respecting various cupro-sulphureta 
which have been hitherto very imperfectly examined. And first he 
treats of the gray tetrahedral sulphuret of copper^ which is found to 
consist of copper, iron, and sulphur, in different proportions ; the 
gray copper ore, called Fahlerz by the Germans, being of the same 
composition. The yellow copper ore, or Kupferkm of the Germans, 
appears to be double sulphuret of copper and iron, but constituting 
a species distinct from the gray sulphuret of the same tetrahedrsd 
form. Among these, there is one in particular which has not yet 
been dascribed as belonging to this ore ; namely, the dodecahedron 
with rhombic planes, which has hitherto been found only in Corn- 
wall, and there only in small quantities, though in crystsds of con- 
siderable skc. It is also shown at length wherein most of the cha- 
racters oi the tetrahedral yellow cupro-martial sulphuret differ from 
those of the octahedral sulphuret of iron. 

'Hie following question is next proposed, and strongly recommended 
to the fixture investigation of mineralogists. As the true sulphuret 
of copj)er and the fahlerz are of a blackish gray colour, how comes it 
that the kind of cupro-martial sulphuret, commonlv called pyritical 
copper, has always that brilliant yellow colour which particularly 
clmrocterizes it, and which is the principal cause that leads many 
mineralogists to consider it as being nothing more than a martial 
pyrites mixed with copper ? Tlie solution of this difficulty, we are 
told, will materially contribute to ascertain tiie external characters of 
this kind of sulphurets. 

The cupro-martial sulphuret, called by Wemer is 

a new species of this ore, which crystallines in forms that are j)eculiar 
to it, and not at aff analogous to those of the other cupro-martial 
sulphuret* The ingredients, wliich are solely copper, iron, and sul- 
phur, differ considerably in thefir proportions in different specimens. 

llie author desires that what he has here said may be considered 
merely as a cursory account of some of the sulphurets of copper, fiom 
which, however, he thinks it may be inferred, that there exists a gi*eat 
number of species of this substance which have not yet been dc- 



ftcribed, and that many of those with which we are acquainted have 
not been sufficiently examined. 

A general observation, which he tells us is founded upon long ex- 
perience, is, that tliere exists a great variety of minerals which have 
the some substance, or collection of substances, for their basis, and 
are combined with the same modifying substance, but whose differ- 
enoes arise merely from the variety of proportions in these bases or 
substances. 

The paper closes with an earnest exhortation to those who culti- 
vate mineralogy, to choose for the subjects of their experiments a 
variety of j>erfect specimens from different districts, and as much as 
possible from different matrices ; that they make a number of com- 
parative analyses: and that the mineralogist and the chemist mutually 
sanction the operations of each other in their respective departmemts. 

Analysis of a triple Bulphurct, of Lead, Antimony, and Copper, from 
Cornwall, By Charles Hatchett, Esq, F,R,S. Read January 26, 
1804. [PhiL Trans, IB04, p. es.] 

This is the analysis to which the Count de Boumon more than 
onoe refers in hir elaborate account of the same mineral, lately read 
to the Society, We find here, in addition to the information con- 
tained in that paper, that one of the reasons why this very scarce ore 
has been hitherto so little attended to^ is probi^ly its great resem^ 
blatice to an ore of antimony; that by all the chemical tests by which 
it has been tried, its constituent parts are manifestly lead, antimony, 
copper, and a small proportion of iron, the whole combined with sul- 
phur ; and that when the specific gravity, the external and internal 
colour, the fracture, the grain, and other characters here described 
are considered, there can be no doubt that the three first metals 
exist in the ore in, or nearly in, the metallic state, combined with 
sulphur, so as to form a triple sulphuret. The proportion of the in- 
gre^ents are as given by Count de Boumon, who, in fact, took them 
from this paper. 

Oftsmmftoas on the Orifices found in certain poisonous Snakes, situated 
between the Nostril and the Eye. By Patrick Russell, JIf.D. F,R,S, 
With some Remarks on the Structure of those Orifices ; and the 
Description of a Bag connected with the Eye, met with in the same 
Snakes, By Everard Home. Esg, F.R.S, Read February 2, 1804. 
IPhiL Trans, m4,p.7i),2 

The orifice, which is the principal object of this |mper, has been 
long since noticed by naturalists, who conceived it to be the external 
organ of hearing. Dr. Russell, in the many opportumties he has 
had of observing a variety of snakes, has particularly luminined them 
with rmipect to this feature ; and he here informs us, that be has 
founfl in the whole class (exclusive of the rattle-snake,) fifteen or 



itiftteen upecies of Coluber^ an<l three of the gienue Boa^ which have 
these lateral oriiicee ; that they have pot as yet been discovered in 
the genus Anguis ; and that in general it appears that only venomous 
snakes have this distinctive character. 

From Mr. Home’s description and remarks, we learn that these 
orifices do not lead to the nostril or to the ear, but to a distinct bag 
of a rounded form, there being within tlie skull a hollow of the same 
shape, surrounded by bone, which seems purely intended to receive 
it. lliis cavity is described as resembling a cup, formed by the bones 
of the skull and those of the upper jaw, and not unlike the orbit. 
Tlie bags bear a relative proportion to the size of the snake ; they are, 
like the eyelids, lined with a cuticle, which forms the transparent 
cornea, making a part of the outer cuticle ; both which, it seems, are 
shed at the same time. 

Mr. Home proceeds next to a description of similar bags in tlie 
deer and antelope kinds, which were by some thought to be lachry** 
mal glands or ducts. On close examination, however, it is found 
that these bags have a secretion of their own, and that there is no 
reason for thinking that tears ever pass into them, the passage into 
the nose being unusually free, and the orifices of the bags in general 
unfavourably situated for the reception of the tears. ’Fhe use to 
which the fiuid secreted in these bags is applied, is as yet unknown. 
In the snake this apparatus has that position which seems best adapted 
to pour out the fiuid upon the cornea when the head of the snake is 
in an erect position. 

j4n £»^i/y the Nature of Heat, and the Mode of it$ Com- 

mumcation. By Benjamin Count of Humford, F.P.B.B. Foreign 

Associate of the National Institute of France, Read February 

% 18C)4. [Phil. Trans. 1804, p. 77.] 

The importance of the investigation here entered into, — inasmuch 
as it applies to most of the o|)eration8 of nature as well as art, — ap* 
pears so manifest, that we sh^l not recapitulate what the author ad- 
vances on that subject. Before he proceeds to the detail of his ex- 
periments for the purpose of computing the emissions of heat from 
various bodies under a variety of circumstances, he finds it necessary 
to premise a minute description of the principal part of the apparatus 
he contrived for liis purpose, lliis instrument consists of a hollow 
oy&drical vessel of brass, four inches long, and as many in diameter. 
It is closed at both ends ; but has at one end a cylindrical neck about 
ei^ht-teuths of an inch in diameter, by which it is occasionally filled 
with water of different temperatures, and through which also a ther- 
mometer, oonstructed for the purpose, is occasionally introduced, in 
ordet to ascertain the changes of temperature in the fiuid. As it was 
m the first instance only meant to observe the quantity of heat that 
«aeapw toough the sides of the vessel, two boxes were contrived, 
fiMed and cmred with non-conducting substaiees, such as eider- 
down, fur, fitc., wliich were fitted to the two ends or flat surfaces of 
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the cylinder. Six of these instruments, with proper stands, and 
auxiliary Implements of obvious construction, were prepared for the 
sake of comparative experiments. 

A previous trial was made with two of the cylinders, the vertical 
polished sides of the one being naked, and those of the other covered 
with one thickness of fine white Irish linen, strained over the metallic 
surface. Here it was found, contrary to expectation, that in a cer- 
tain space of time the covered cylinder had lost considerably more 
heat than the naked one. 

In reflecting on this experiment it occurred to the author, that in 
order to insure the accuracy of the comparison between experiments 
made at different times and at different places, it would be necessary 
to fix on some particular interval of the scale of the thermometer 
above the temperature of the air by which the instrument is sur- 
rounded. He therefore determined tliat all experiments should begin 
at the temperature of 50*^, and end at 40® above that of the sur- 
rounding atmo8j)here, an interval of 10® appearing to him suficient 
for the purpose of his investigation. Finding also that most experi- 
ments would take up several hours, during which he could often not 
be present to obseiTc the thermometer at the different points which 
ought to be ascertained, and observing that the rate of cooling of 
hot bodies afforded a pretty regular {progression, he determined to in- 
vestigate this rate more minutely, with a view to obtain the means 
of introducing such interpolations os would complete the series of 
obserx'ations. Accordingly, on a given line, on which were set off 
the times of cooling, he applied ordinates representing the different 
temperatures corresponding to those times ; and having joined the 
opposite terminations of these ordinates, he had the satisfaction to 
find that this latter connecting line was in fact the logarithmic curve, 
by means of which he would be enabled to supply by computation 
any intermediate points which happened to liave be^ neglected 
during the observation, llie problem according to which these in- 
terpolations are to be computed, is given at full length. 

These previous precautbns and expedients having been fully stated, 
the author proceeds next to the enumeration of his long series of ex- 
periments, the first of wliich is merely the comparison, which has al- 
ready been mentioned above, between the naked and the covered cy- 
linders. The result was, that tlie former was 55^ in cooling 10^, 
while the latter cooled through the same interval in 86^'; weaoe 
it ap|>ears that clothing does in some instances expedite the paesage 
of heat out of a hot body instead of confining it. The only modem 
which it is thought tlmt tliis unex|>ected result con be accounted for, 
is admitting that, as air is known to adhere with conaideifablo 
obstmacy to the surfaces of certain solid bodies, the particles of air 
which were in immediate contact with the surface of the naked cy- 
linder were so attached to the metal as to adhere to it with consi- 
derable force ; and as confined air is known to be a very warm co- 
vering, it seems j>rgbable that the retardation of the cooling in tkm 
vefsiel was owing to that imisiblc covering, the air in contact with 
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tiie other vessel being abBcrbed, displaced^ or in a great degree driven 
away by the colder covering of linen which closely embraced it. 

Led on by this conjecture* several experiments were mode with 
cylinders covered with one, two, or more coatings of glue, and of 
copal varnish ; and the results, in fact, turned out favourable to the 
supposition, the cylinder with one coat of glue losing 10^ of its heat 
in 43', and that with two coatings in about 38'. With the copal 
also the cooling of the instrument !>ecame more and more rapid as 
the thickness of the varnish was increased ; till, however, eight suc- 
cessive coatings having been applied, the cooling again became less 
rapid, and it w'os found that there was a maximum of thickness which 
produced the greatest effect. No probable reason is yet assigned for 
this limitation. 

The next object was to find out what effect colour would produce 
in the experiments, and accordingly the cylinder with eight coatings 
of varnish was painted black ; it was also painted in the same manner 
after all the varnish had been washed away ; and lastly, it was like- 
wise painted white : in each of these instances the cooling was ac- 
celerated by the paint, nearly in the same proportion as in the pre- 
ceding experiments. 

A nicety occurred now in the conducting of the experiments, which 
was thought to deserve particular attention : though the apparatus 
for confining the heat at the two flat ends of the cylinder was the 
best that could be contrived, yet it is not at all unlikely that some 
would escape in those directions, and thus occasion some fallacy in 
the results. 

In order to investigate this point, a given number was previously 
assumed as the measure of the whole quantity of heat emitted by 
the whole instrument, without terminal coverings, during a certain 
period. The surface of the whole of the cylinder was then accurately 
measured, and also that of its vertical sides ; and thence was inferred 
the proportion of heat that passed off through the sides of the instru- 
ment, and what proportion must have escaped through its uncovered 
ends. With these data it is easy to infer, from on experiment with 
the ends covered, what proportion of the heat, lost in the cooling, had 
escaped through the flat terminal surfaces when covered. In this 
manner it has been ascertained that, assuming the total of the loss 
of heat emitted by a cylinder, in a given time, for instance 55^', to 
be 10,000, the quantity that escapes through the vertical sides will 
be ss:7,015, and that which penetrates through the terminal sides 
and coverings ss2,985. 

Admitting these computations, it will now appear how an estimate 
may be fnade, what proportion of the heat lost in any other experi- 
ment, actually escaped thmugh the vortical sides of the instrument : 
nnd as the quantity of the heat emitted may well be represented by 
the time of the emission,* there can be no difficulty in substituting 
the velocity for the quantity ; whence it is inferred, that in the ex- 
^riment, lor instance, when the sides of one of the cylinders were 
blackened, tlie velocity with which heat is i^ven off from the naked 
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% cyiirtder, is to the velocity with which it is given off hy 
the blackened sides, «s 5,654 is to 10,000 veiy neatly, the velocities 
being as the times of cooling inversely. 

Before he proceeds further in his investigation, the author finds it 
necessary to descrihe an additional instrument which he contrived 
for measuring, or rather for discovering, those very small changes of 
temperature in bodies which are occasioned by the radiations of o^er 
neighbouring bodies that hajipen to be at a hi^er or a. lower tempera- 
ture. Tliis instrument, which he calls a l%frmo$cop€, consists of two 
glass ?>alls joined with and opening into the tw o ends of a ghtss tube, 
which is bent in two places at right angles, so that the balls, when 
the instrument is erected, are at tiie some horizontal height. A small 
quantity (about one drop) of coloured sjurits of wine was introduced 
into this tube before it was finally chjs^, which, when the tempera- 
ture of the air in the whole ttibe and the two balls is equal, keeps its 
place nearly at the middle of the loader or horizontal part of the tube. 
No sooner, however, does this perfect equilibrium cease, tlian the drop 
will move towards the side that is least heated. A scale is here ap- 
plied, which indicates the difference of the temperature of the air in 
the two sides of the tube, and in the respective balls. A vertical 
screen between the two balls prevents the radiance of a heated body 
approached to one of them from aflecting the other. This instrument 
was found of so delicate a sensibility, that the naked hand presented 
to one of tlie balls at the distance of several inches, would put the 
spirit of wine in motion, and the approach of a person at some leet 
from it would immediately affect it. 

A conjecture is now proposed, which this instrument was intended 
to elucidate and probably confirm. There being great reason to con*? 
elude, that all the heat which a hot body loses when exposed to the 
air, is not ^ven off to the air which comes into contact with it, but , 
that a large proportion of it escapes in rays which do not beat the 
transparent medium throng which tibey pass, but, like riie rays of 
light, generate heat only mcri and there where tticy are intercepted 
and absorbed ; it may hence be concluded, that in general, os has 
been in particular observed in the foregoing experiments, the cooling 
of the instruments is in fact promoted by the coverings applied to 
their surfaces; those covering, considered as substances 6n which 
the rays impinge, being the means which in some way or other acoe*> 
lerate, or at least facilitate, the emission of calorific rays from the hot 
snrfocee. 

The first experiment, which has thrown some light upon this scb^ 
ject, was made with two brass cylinders equally heated, hut in one 
of which one of the fiat surfaces had been bladcened, whUe the whole 
of the other cylinder was left in its poiislied state. The black suTf- 
Ihcc of the one, and one of tlie bright surfrtces of the otibier, were 
presented to the two opposite balls of the ^ermoscope, each to each^ 
and at equal distances. Here the little column of spirit of wine in 
ffse tube beneath was instantly driven out of its place by the superior 
action of the blackened surface, suod did not return to ito fora^ 



sUUon tiU t!tm dTecrt wba oainpen«ated by proportionably aitenag 
the diatWMse* of the heated cyli^era fjcam the b^U. In some further 
e a y i e t iro ents, instead of blackening one of the £it Burfaces of one oi 
the cylinders) the other covenags used in the foregoing trials were 
applied) and tlie results were such as might have been expected. 
They all tended to prove that different bodieS) or rather different 
surfhees, emit heat not by any conducting power in themselves, or 
in the surrounding bodies, but by a power which is here called ra- 
diatiofif the nature of which had hitherto escaped our notice. 

Several experiments were next made with heated cylinders of dif- 
ferent metals, but the results proved that all metals give off heat with 
the same facility, or rather with tlie same celerity. May not this, it 
is asked, be owing to their being all equally wanting in transparency ? 
And does not this afford us a strong presumption that heat is in all 
cases excited and communicated by means of radiations, or as they 
may more properly be called undulations 9 

!^fore these questions can be solved, another and a very important 
point in this inquiry must be decided, viz. whether bodies are cooled 
in consequence of the rays tliey emit, or by those they receive ? Our 
author was manifestly led to tins problem by the celebrated experi- 
ment of Prof. Pictet, from which it appears that rays or emanations 
which (like light) may be concentrated by concave mirrors, proceed 
from cold bodies ; and that these rays when so concentrated, ore ca- 
pable of affecting an air thermometer in a manner perfectly percep- 
tible. The first experiment on this subject was to ascertain the ex- 
istence of these cold emanations universally ; and this being success- 
fully effected, it is proved by other processes, the detail of which 
would far exceed our bounds, that the radiation of cold as well as of 
hot bodies being established, the rays which proceed from cold bodies 
have likewise tibc power of generating cold in warmer bodies which 
are exposed to their influence. 

The object of anotlier set of experiments was to ascertain whether 
all cold bodies at the same temperature emit the same quantity of 
rays ; or whether (as is the case with respect to the calorific rays 
emitW by hot bodies,) some substances ezmt more of them than 
others. Here it was a great gratification to the author to find in the 
first that Sie frigorific rays, from a blackened metallic 

surface, were much more powerful in generating cold than those 
which proceeded from a similar metallic surface of exactly the same 
temperature, but without any coating. 

Observing that the approach of the hand to one of the balls of the 
thennoaoope affected the indications very sensibly and rapidly, it oc- 
curred that perhaps animal substances emit both caloiific and frigo- 
rif^ rays more copiously than other substances, and that probably 
bring animal bodies emit them in still greater shuudance dead 
mxm matter, Tliis was confirmed by a very conclusive experiment, 
in which one of the metallic surfaces was covered with goldbeater's 
rim, and whicdi surface emitted at least twenty -five times more ca- 
lays than a naked surface. The frigorific rays from the animal 



Rubstance were likewise found to be much more efiicaciaufl in pro- 
ducing cold than those from the polished surface; though in what 
proportion could not be ascertained with any degree of accuracy. In 
general, liowever, there is every reason to conclude that at equal la- 
tervah of temperature, tlic rays which generate cold are just as real 
and just as intense as those which generate heat, or that their actions 
are equally powerful in changing the temperature of neighbouring 
bodies. 

Our author, ever doubtful of the existence of the caloric of the 
modem chemists, Uuuks himself authorized here to throw out the 
following observation respecting that fevourite hypothesis. On a 
supposition that caloric has a real existence, and tW heat or an in- 
crease of temperature in any body is caused by an acarmulation of 
that substance in such body, the rejection of cold would indeed be 
impossible ; and to maintain its reality must to all unprejudiced minds 
appear an absurdity. 

By further experiments it is proved tliat all tho^^e circumstances 
which are favounible to the copious emission of calorific rays from 
the surfaces of hot bodies, are equally favourable to the copious 
emission of frig^)rific rays from such bodies when they are cold. That, 
on the other hand, those substances which part with heat with the 
greatest facility or celerity, are those which acquire it also most 
readily. Also that an animak substance, for instance goldbeater^s 
skin, will throw off more heat, and be more sensibly affected by the 
frigorific rays of colder bodies when blackened, thaii when they ore 
of their natural colour. This latter fact is applied as a proof of the 
great utility of the inhabitants of hot climates being of a black co- 
lour ; and it is suggested that Europeans might find some relief by 
availing themselves of this circumstance when they visit the torrid 
zone. It is also surmised that the custom of savages inhabiting cold 
countries, of besmearing their bodies with oil or other unctuous 
matter, may have its utility by enabling their skins to reflect the 
parcliing frigorific rays that reach them from the atmosphere. 

Another subject, which is here minutely investigated, is to ascer- 
tain what proportion of the heat emitted by a hot body is acquired 
or retained by the circumambient air; and the result yielded by 
several experiments and calculations turns out, rather unexpectedly, 
that this proportion is so little as V^-th of the whole. And it is also 
proved that a heated body, of a globular form, being suspended in 
the centre of another larger thin hollow sphere, at the same tempe- 
rature as the air and the walls of the room, the vicinity of the two 
surfaces will sensibly retard the cooling of the hot body ; and that 
if instead of one there be a number of thin concentric spheres of dif- 
ferent diameters, tlie retardation of the cooling wiU be still greater. 
Gombtfiing wirii this the results of some former experiments, from 
which it api)ea:m that the cooling will be slower when the ofpporite 
surfaces are bright, than when they are unpolished or blackened, 
some inferences are derived concerning the warmth of different sub- 
etances used as cloriiing/ their effect in this respect, consfetentty wilh 
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th« hypothcsU of radiation, depending* very much on tlie polish of 
their surfaces. Thus if those substances which supply the warmest 
coverings, such iw furs, feathers, silk, &c. be viewed through a mi- 
crosoope, we shall find the surfaces of their hirres or minute laminae 
not only smooth, but also very highly polished : and those substances 
will be warmest which excel in these respects, the fine white shining 
fur of a Russian hare being much warmer than coarse hair ; and fine 
silk, os spun by the silk- worm, being preferable for warmth to the 
some silk twisted together into coarse threads. 

A considerable port of the paper Is now bestowed on the theory of 
heat, which the author attempts to deduce from the foregoing facts 
and observations. Heat and cold, he says, like fast and slow, are 
mere relative terms ; and os there is no relation between motion and 
rest, so there can be none between any degree of heat and absolute 
cold, or a total jirivation of heat. It has long been thought, and it 
appears more and more probable, that motion is an essential quality 
inherent in all matter ; this is illustrated by many examples ; and by 
applying the analogy above given, and the observations since brought 
forward, there seems every reason to believe that, without having 
recourse to any specific element, all the phenomena of heat may be 
accounted for by the simple operations of motion ; or that motion, in 
fact, constitutes the heat or temperature of sensible bodies. 

It will no doubt occur that this theoiy will hardly account for the 
effects of frfgorific rays ; but this objection is answered by tlie oh- 
sedation, that as the rapid undulations occasioned in the sumiuncling 
ethereal fiuid by the swift vibrations of a heated body will act as ca- 
lorific rays on the neighbouring colder solid bodies ; so the slower 
undulations occasbned by tiie vibrations of a cold body, will act as 
ftigorific rays on neighbouring bodies of ti higher temperature ; and 
that these reciprocal actions will continue, but with decreasing in- 
tensity, till the two bodies have acquired tlic same degree of tem- 
perature, or until their vilirations have become isochronous. 

According to this hypothesis, cold can with no more propriety be 
considered as the absence of Aea^ than a low or grave sound can be 
consid^ed as the absence of a liighcr or more acute note ; and the 
admission of rays which generate cold involves no absurdity, and 
creates no confusion of ideas. 

As this theory, however, entirely supersedes the hypothesis of the 
worific element, of late so much resorted to, it may be imagined that 
the author wotdd not discuss the controversy in a slight or superficial 
m^ner ; and accordingly many pages are here dedicated to this in- 
wicftte ai^d abstruse disquisition. 

Among otlier important points, it was necessary to reconcile so- 
Iwhty, hardness, and elasticity, with tlie incessant motion he ascribes 
JP the constituent particles of matter, and to obviate the objection 
rounded pn a supposition that there is not room sufiSlcient for this 
*»o«on. What increoMS the perplexity is, that, adttritting the changes 
in bodies to be the effect of the calorific and frigorific 
ramations above described, a particular nicety will be required to 
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dldtingui^h between the efiects of tho$e eimultaneotts operAtionB^ »nd 
of ascertaining tbeir relative intensitiee, A hot body, A for instance, 
heats a neighbouring colder body B, by its calorific radiations ; but 
B emits at the same time firigorific radiations, which contribute to 
lower the temperature of A ; nor is it clear that both these bodies, 
especially if they have polished surfaces, will not reoipTocally, and 
perhaps repeatedly, reflect those incident rays, and that those rays 
will not be refracted by the media through which they j>aae, and be 
concentrated or expanded by the shapes of the reflecting surfaces, 
and thus create a combination of effects, which it will reqmre much 
labour and ingenuity to unravel. 

As it is impossible for us within our narrow limits to do justice to 
the connected series of observations and arguments hero adduced, We 
shall refer those who wish for more ample information on the subject 
to the paper itself; and this the rather, that we may dw^l more 
largely upon the pract ical uses that may be derived from a knowledge 
of the facts which the author now considers as fully established, 

In all coses whore it is intended to preserve the heat of any sub- 
stance which is confined in a metallic vessel, it will greatly contribute 
to that end if the external surfece of Uiat vessel be kept very clean 
and bright ; bu^ if the object be to cool anything quicUy in such a 
vessel, its external surface should be painted, or coloured with some 
of those substances which have been found to emit calorific radiations 
in abundance. Hence the sides of kitchen utensils should be kq)t 
bright, in order to confine the heat ; while their bottoms ^ouM be 
blackened, in order that their contents may be made to boil sooner, 
and with a less expense of fuel. 

Brewers, it seems, are mistaken when they employ broad shallow 
vessels, or fiats, as they call them, of metal for cooling their wort. 
Wooden fiats, it appears, ought in every respect to have the pre- 
ference. 

In all oases when metallic tubes, filled with steam, are used for 
warming rooms or hot-houses, the external surface of those tubes 
should be painted, or covered with some substance which facilitates 
the emission of calorific rays. Where, on the other hand, tubes are 
xntended to convey hot steam from one place to another, they should 
be kept very clean and bright. This applies also to the cylinders of 
steam-engines, and the principal tubes used in that machine. 

Gardeners should advert to the circumstance, that if walls painted 
black acquire heat faster when exposed to the sun’s direct rays, they 
likewise cool much faster during the night, and in the shade when 
the weather is cold. 

Blank cloths ore known to be very warm in the sun ; but they are 
hx from being so in the shade, especially in cold weather, when the 
tet|Q|>eralw of the air is below that of the surface of the skin. 

it having been shown that the wonnth of dothing draends mudr 
m ih^ poUih of the surface of the substance of wWS it w made, we 
may cemdude that in choosing the colour of our winter garments, 
those dyes should be avoided whioh tend most to destroy tluit ptdiih. 
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Hence there i» reason to think that» contrary to the general opinioaf 
white j^ttnents are wanner than any other m ool4 weather ; and in- 
deed if tlxey are well calculated to reflect calorific rays in summer* 
they ought to be equally well calculated to reflect those Mgorific rays 
by y^hich we are annoyed in winter. Fur garments have been found 
by experience to be much warmer in cold weather, when worn with 
the hair outwards, than when it is turned inwards. 

This is alleged as a proof that we are kept warm by our clothing 
not so much by conflning the heat of our bodies, as by repelling those 
fri^orific rays which tend to cool us. The fur of several delicate 
animals we know Ixecomes white in winter in cold countries ; and 
bears which inliabit the polar regions are likewise known to be white 
in all seasons. Now if, in fact, as there is great reason to believe, 
white is the colour most favourable to the r^ection of calorific and 
frigorific rays, it must be acknowledged that these animals have been 
greatly^ favoured in having a clothing assigned them so well adapted 
to their local circumstances. 

Tiie excessive cold which is known to prevail, in all seasons, on 
the top of high mountains, and the frosta at night which frequently 
take place on the surface of the plains below, seem to indicate that 
frigorifle rays arrive continually at the surface of the earth from every 
port of the heavens ; and it is no doubt by the action of these rays 
that our planet is continually cooled, and enabled to preserve the 
same mean temperature for ages, notwithstanding the immense quan- 
tities of heat that are generated at its surface by the continual action 
of the solar rays. The action of these frigorific nocturnal rays will 
likewise justify the inhabitants of hot climates, who, in order to be 
more cool during their hours of rest, remove their beds in summer 
to t^ie tops of their houses. 

Experiments and Observations on the Motion of the Sap in Trees, In 

a Letter from Thomas Andrew Knight, Esq, to the Right Hon. 

Sir Joseph Banks. Bart. K.B. P.R.S, Read February 16, 1804. 

[Phil, Tfms. 1804, jj. 183,] 

Some experiments are here described, the tendency of which is to 
prove, what the author had advanced as a conjecture in a former 
communication, that the vessels of the bark which pass from the 
leaves to the roots, are in their organization better calculated to 
carry the fluids they contain towards the roots than in the opposite 
direction. 

In the first of these experiments several strong hormontol shoots 
of vines were depressed about their middle ; and at that part, buried 
hi the mould, contained in pots about ten inches in diameter : after 
Bofiie months of vegetation, when the shoots hod nearly ^ed the 
pots with^roots, they were separated from the parent stock, having 
^ each side above the earth a certain length of the layer, with at 
least one bud upon each. Ihe end towards the stock was called the 
ioverted, and other the proper end of the layer. If the author's 
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above-mentioned conjecture of the retrograde motion of the sap be 
founded, it would follow that in the subsequent vegetation the in- 
verted would display a more vigorous growth thou the proper end ; 
and this accordingly was soon found to be the cose, witfi this addi- 
tional circumstance, that the parts beyond the buds on the inverted 
ends were observed to increase considerably, while the some parts 
on the proper ends not only withered, but even gradually died away. 

In another experiment a number of cuttings of gooseberry and 
currant trees were planted, some in their natural erect, and others 
in on inverted position. Many of these, especially the gooseberry 
cuttings, failed altogether ; but in those that survived, the same ac- 
cumulation of woo<l was observed on the upper ends of the inverted 
cuttings us on the vine shoots ; similar effects were likewise observed 
in inverted grafts of the apple-tree, and in some respects also in cut- 
tings from the sallow-tree, where, however, they being of some 
length, the accumulation of wood not take place at the summit, 
but about the base of the cuttings. 

It will be needless to dwell minutely on tliese results, since they 
may all be deduced from the author*s theory, which, in addition to 
what has been above stated, is, nearly in his own words, — that the 
vessels of plants are not equally well calculated to carry their con- 
tents in opposite directions > and that the vessels of the bark, like 
those wliich constitute the venous system of animals (to which they 
are in many respects analogous), are provided with valves, imper- 
ceptible indeed to our eye on account of their extreme minuteness, 
but whose effects in directing the course of the sap are sulficiently 
obvious. 

The paper concludes with some strictures on the experiments de- 
iMnibed by Hale and Du Hamel, and the reasons why these naturalists 
did not arrive at the same conclusions which ore here brought for- 
ward, and on experiment which illustrates some parts of the paper 
the author gave last year on the descent of sap in trees. 

Analytical EsperimmiB and Observations on Lac, By Charles Hatehett. 

Esq, F.R.S. liead April 12, 1804. [PhiL Trans, 1804, p, 191.] 

A brief historical account of the substance here treated of is pre- 
gxed to this paper. Though long in use, especially in India, yet. 
except what we have lately learnt from Mr. Kerr and Mr. Sounders, 
few inquiries have hitherto been made concerning its mode of pro- 
duction, first discovery, its nature and relative properties. We now 
know that it is the nidus or comb of the insect called Coccus, or 
Chermes Lacca, deposited on branches of certain species of Mimosa 
and other plants ; and that tlie kingdom of Assam furnishes it in the 
greatest quantity. There are four sorte of it 1. The stick lac, 
^ing the substoce or comb in its natural state, incrusting small 
l^anches or twigs. 2. Seed lac, or the same substance granulated, 
but probably prepared in some manner, it being deprived of a great 
part of its colouring matter. 9. Lump lac, formed from seed lac. 
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lic^ueiicd by fire, and formed iutx) cakes. And, 4. Shell lac, being the 
onginal comb, liquefied in water, strained through a cotton cloth, and 
spread upon a junk of a plan tain- tree so as to hum thin transparent 
laminse : this land contains the least of the tinging substance, as may 
well he expected from the mode in which it is prepared. 

Among the chemists who have hitherto analysed this substance, 
none deserve notice except M. Geoffroy ; but our author's present 
labours render his investigations of little or no avail. 

llje first section of this paper treats of the effects of difTex’ent 
menstrua on the varieties of lac, from which it appears that it is so- 
luble in alkalies, and in some of the acids. And the second section 
contains an account of the analytical experiments made on stick, 
seed, and shell lac. From the ample series of facts herein contained, 
of which it is in vain to attempt a compendious abstract, wc collect 
in general that the varieties of lac consist of four ingredients, namely, 
extractive colouring matter, resin, gluten, and a peculiar kind of 
wax ; and tliat the resin is the predominant ingredient, insomuch 
tliat, strictly speaking, we ought to consider lac as consisting prin- 
cipally of resin mixed with certain proportions of a particular kind 
of wax, gluten, and colouring extract. The mean results of the ex- 
periments give the proportions as follows : — 100 parts of stick lac 
are found to contain resin 68, colouring extract 10, wax 6, gluten Si, 
and extraneous matter ; — seed lac, resin 88^, colouring extract 2*, 

wax 4^, gluten 2 ; — and shell lac, resin 90*90, colouring extract 
wax 4, and gluten 2*80. Each of these ingredients, we must ob- 
serve, has been separately and carefully analysed. 

The third and last section contains a number of general obser- 
vations, chiefly relating to the uses of this substance. PVom the 
whole of the experiments here related, it appears that although lac 
be indisputably the production of insects, yet it possesses few of the 
characters of animal substances ; and that the greater part of its ag- 
gregate properties, as M^ell as those of its component ingredients, are 
such as more immediately appertain to vegetable bodies. Its uses 
ore various, and some of tiiem important. The Indians manufacture 
it into rings, beads, and other female ornaments, When formed into 
sealing-wax, it is employed as a japan, and is likewise max^ufactured 
into different coloured varnishes, llie colouring port is formed into 
lakes for painters; and os a dyeing material it is in very general use. 
The resinous part is employed to make grindstones, by melting and 
mixing it with about three parts of sand, or with a like proportion 
of powder of corundum for those stones which are used by lapidaries. 
We owe to Mr. Wilkins the information, that a peculiar and ex- 
cellent kind of ink is prepared by the Hindoos of shell lac, dissolved 
in tvater by the mere addition oi a little borax, and ^ ad^ng to the 
solution a certain quantity of ivory- or lamp-hlecdc, IWs process has 
tlie further advantage of teaching us to prepare an aqueous solution 
of lac, which probaWy will be found of very extensive utility, espe- 
cially in the preparation of varnishes and pigments, which, when 
pcrfccHy dry> will not be easily affected by damp or water. 
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The opinion generally adopted by chemiats, that acida and alkalies 
do not act upon resinous bodies, appears from this investigatkm to be 
altogether erroneous; since the chief ingredient of lac which we have 
seen is soluble in those menstrua, is now determined to be of a re- 
sinous nature, 

Some hints are lastly given concerning the further uses that may 
be made of these preparations in various manufactures, especially in 
dyeing, and the preparation of colours : nor is it thought unlikely that 
medicine may derive some advantages from the application of the 
extensive series of acid and alkaline solutions of resinous substances, 
which till now were thought to be unattainable. 

On the Integration of certain differential Expressions, with which 

Problems i» physical Astronomy are connected, Sfc, By Robert 

Woodliouse, A.M, FE,S, Fellow of Caius College, Read April 12, 

1804, [Phil. Trans, 1804, p. 219.] 

In the preamble to this paper the author states, that if the intro- 
duction of the new calculi, as they have been called, has extended 
the bound of science, it has also greatly increased its difficulties by 
their number and magnitude : and that whilst the differential forms, 
which can be completely integrated, occur only in few problems, the 
investigations in physical astronomy give rise to differential expres- 
sions which call foiibi all the resources of the analytic art, even for 
their approximate integration. 

The main object of this paper is to give a method of computing 
the integrals of certain expressions which lead to the determination 
of the logarithms of numbers, and the lengths of circular arcs. In 
treating of one of these expressions, known by tlm name of Famani’s 
Theorem, the author traces out the correi^ndence between ^e me- 
thods of computation, and the proportion of geometrical figures ; the 
analytical . method, 1^ which the integral expressing the arc of a 
circle is computed, affording, when duly translated, the theorem for 
the tangent ^ the sum of the two arcs expressed in terms of the 
tangents of the arcs. 

It is in vain to attempt, without the use of symbols, to convey any 
adequate, nay, even a faint idea of the various series, converging and 
diverging according to the value of one of the coefficients of the 
original erprewion, which lead to the conclusions that illustrate this 
inode of investigation. Suffice it to say, that among other uses, the 
method may be applied to expand the formula that occurs in esti- 
mating the perturbation of planets : and in this instance the autbbr 
pmnts out the series which would be most commodious, and whieh 
would converge most rapidly if the radii of the orbits of ikt two 
planets, whose perturbations are sought, were nearly equal. 
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ObiervatioM on Basalt , and on the Transition from the vitreous to the 
stony Texture, which occurs in the gradual Refrigeration of melted 
Basalt ; with some geological Remarks, In a Letter from Gregory 
Watt, Esq, to (he Right Hon, Charles Greville, V,P,R,8, Read 
May 10, 1804. [Phil. Trans, 1804, p, 279.] 

The number of conjectures that have been formed respecting the 
nature of basalt, and the variety of opinions hitherto entertained 
concerning its aqueous or volcanic origin, not having yet proved en* 
tisfactory to th<3se who are more seriously bent upon the discovery 
of truth than the triumph of victory in a controversy ; we are much 
indebted to the author of this paper for the ample body of obser- 
vations and ingenious remarks it contains, from which, though they 
by no means establish either of the contested hypotheses, much may, 
however, be collected, which cannot fail to tl^ow additional light 
on various intricate iioints in mineralogy and geology. 

The main object here agitated, is the transition from the vitreous 
to the stony texture, which takes place in the refrigeration of gloss ; 
and Hie following experiment takes the lead in this investigation, 
and a^ords the materials for the subsequent disquisitions. 

About 7 cwt. of the kind of basalt called Rowley Ri^, of which a 
minute description is here given, were put into a common reverbera- 
tory furnace, strongly heated for severd hours. It soon melted with 
a less degree of heat than would have fused an equal weight of pig 
iron, ami subsided into the deeper part of the furnace in the form of 
a liquid but rather tenacious gloss. A portion of it, on being taken 
out and suffered to cool, retained the character of perfect gl^s. But 
the remainder of the mass was left in the furnace, which was gra- 
dually cooled, and in eight days it was extracted, being cold on its 
surface, but still retaining a considerable degree of internal heat. Its 
shape being very irregular, it was so differently affected by the same 
degree of heat, and the some progressive refrigeration, that no uni- 
formity of texture could be expected. This circumstance, however, 
which might have been obviated by care, is not to be regretted, since 
it has fortuitously disclosed tlie singular peculiarities in the arrange- 
ment of bodies passing from a vitreous to a stony state, which are 
the chief object of this pa^er. 

A very minute description of tliis mass is next given, both in its 
progress towards vitrification, and in its subsequent refrigeration, 
Wlmt appears most relevant is, that in the fluid glass a tendency 
towards an arrangement of particles is first developed by the fbr- 
xoationof minute globules, thickly disseminated throt^hout the mass. 
In the process of cooling, tiiese globules adapt their form to their 
confined situation, gradiudly filling up every interstice j and they 
finally aaaume the appearance of a substance apparently liomoge- 
neous, equally unlike glass, and the parent basalt but much resem- 
h4ng «omc varieties of jasper in the compactness of its texture, and 
in its opacity. 

If the temperature adapted to the further arrangement of the 
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particles of the mass be continued, another change immediately com- 
mences, in the progreus of which the whole acquires a more stony 
texture, and a greater degree of tenacity. This is generally effected 
by a gi^ual formation of secondary spheroids in the heart of the, 
jaspidcous substance, whose centres are more distant, and dimensions 
greater than those of the above-mentioned globules ; they are radiated 
with distinct fibres. When two of these spheroids come into contact 
by mutual enlargement, no intermixture of their fibres seems to take 
place ; tlicy reciprocally compress each other, and their limits are de- 
fined by planes, at which a distinct separation takes place. When 
scvei'al splicroids come in conttict on the same level, they ore formed 
by mxitual pressure into prisms of tolerable regularity, whoso division 
is perfectly defined : and when n spheroid is surrounded on all sides 
by others, it is compressed into an irregiilar polyhednm. 

The transition from this fibrous state to a different arrangement, 
seems to be very rapid, for the centres of most of the spheroids be- 
come quite compact before tlicy receive one quarter of their usual 
dimensions ; the mass then becomes perfectly solid, very tenacious, 
and opake ; and its hardness is somewhat inferior to that of the glass 
from which it is formed. 

A further continuation of the temperature, favourable to arrange- 
ment. speedily occasions nnotlicr change. The texture of the mass 
becomes more granular, and the brilliant points it exhibited in its 
former state become larger and more numerous, arrange themselves 
into regular forms, and finally, tlie whole mass becomes pervaded by 
thin crystalline luminm, whicli intersect it in every direction, and 
form projecting crystals in the cavities. 

It is thought that an equalised temperature would have rendered 
the whole mass at once similar to the sui)8tance last described ; but 
then tlic interesting initial lihenouiena, from which the important 
inferences here announced are deduced, would not have been dis- 
covered. 

Tliese, and many more facts relating to tlie experiment, having 
been minutely detailed, the author proceeds to offer what he deems 
a partial explanation of tlie formation of the globules and of the ra- 
diated spheroids. It is well ascertained, he says, that heat is emitted 
by all bodies in their change from a gaseous to a fluid state ; and it 
is reasonable to suppose that heat may also be emitted in those 
changes of arrangement which affect the internal texture of a body 
after it has attained an apparently solid state. 

lliat a succession of such changes actually takes place* seeins to 
be demonstrated by several of the appearances in the experiment, 
and particularly by the increase of specific gravity, which generally 
keeps pace with the internal changes of the substance. "Iliese chaiiges, 
it is conjectured, may be caused by n gradual diminutioii of tempe- 
rature* which jjermits certain laws to induce peculiar arrangements 
among the particles of the glass : when several of these paitioles 
enter ihto this new bond of association, they must form a miirute 
point, frtmi which heat will issue in ever>" direction : that heat will 
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gradudly propagate itaeif till the temperature of the glaas is equal- 
ised, atul theu the recurrence of the circumatancea 'which induced 
the first particles to ariunge themselves will cause other particles to 
arrange themselves also ; and these the attraction of aggregatuin will 
dis]>ose round tlie point first formed. A second emission of heat in 
every direction wiU now take place ; the temperature will again he 
equalized ; and again anotlier concentric coat of arranged particles 
will apply itself to the little globule. That these globules are formed 
of concentric coats does not clash with the circumstance of tlieir being 
likewise radiated ; os every one may have remarked the connexion 
that almost uniformly existe betw*eeu the radiated structure and the 
formation by concentric coats ; the more obvious instances of which 
are the hsematites and the calcareous stalactites. In wlmt manner 
this is likely to )>c effected is stated at some length in the paper. 

Some curious remarks arc next made on the observation of Mr. 
Snuthson, that solution, far from being necessary to crystallization, 
effectually prevents its commencement ; since, while solution sub- 
sists, crystallization cannot ttike place : and many of the phenomena 
being duly considered, it seems most probable that the particles of 
bodies a})parently solid must be capal)le of some internal motion, 
enabling them to arrange themselves according to their crystalline 
j)olarity while they are in a solid state. Among tlic instances given, 
are the conversion of glass vessels into Reaiunur’s ]>orcelain, the tem- 
])ering of steel, and the process of annealing. I’his does not alto- 
gether disprove the crystallizations formed by molecules suspended 
in aqueous solutions t but it is in general insisted upon, tliat all cry- 
stallizations ore dependent on heat, there being, in fact, no fluidity, 
and consequently no solution, wliich heat does not produce. 

Tliese observations tend to juove the amilogy which exists between 
the igneous and aqueous formations, and to show that precisely the 
same order and kind of arrangement is followed in the generation of 
stony masses from water as from fire. Among the many instances 
that are adduced to justify this assertion, arc, on the one hand, the 
phenomena exlaibited by lavas, in w^hich may be observed every step 
of the passage from the vitreous to the stony, from that to a l>orphy- 
ritic, and finally to the granitic state ; on tlie other hand, we may 
select tlie formation of calcareous stalactites, in which the successive 
depositions of calctireous ctirbonate form a mass which at first is 
fibrous ; a continuance of the process causes the fibrous structure to 
disappear, and the stalactite becomes irregularly spathose ; after 
which the irregularities vanish altogether, and it becomes perfect 
calcareous spar, divisible into large rhomboids, with the form pecu- 
liar to that mineral. 

Adverting now to the chief object of this p^r, — the basalt, — the 
author observes, that should, in fi^t, tlie analogy between the aqueous 
and igneous formation appear founded, tlie transition from glass to 
stone eon no way affer4: the great question which has so long divided 
geologists about tbe ongin of l>as^t ; for though it be syntliotically 
demonstrated that basalt may be formed by fire, the proc^ in fiivour 
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of its formadon by water must be allowed to be at least of equal 
weight. In fact» while the frequent instances of petiifactions found 
in basalt su|yport the aqueous hypothesis, the equally niimerous indi* 
nations that the heat emanating from it has maWestly changed beds 
of coal into coke and indurated strata of stony substoces, strongly 
argue in favour of the igneous assumption. 

The above sketch of the au thorns observations and reasonings, im- 
perfect as it is, may however suMce for rightly comprehending the 
interesting part of the paper which relates to the wonderful regula- 
rity of the prismatic configuration of basaltic columns, and also for 
their articulations. If we suppose that a mass of €uid basalt has 
filled a valley to an indefinite depth and extent, the process of ar- 
rangement in its particles must be deduced from the removal of its 
heat or moisture, according as its solution is igneous or aqueous. 
This con only be done by the action of the atmosphere on its upper 
surface, and by the ground on which it reposes absorbing the heat 
or moisture from its under surface. 

From tlic variations of the atmosphere, its action must be irregu- 
lar ; and from the perj)etual change of the parts in contact with the 
heated or moist surface, its operations will always be nearly as active 
as at first, allowance being made for its variations : but the absorp- 
tion of the ground will be regular, and regularly diminishing in ac- 
tivity, in proportion os the parts near the mass approach nearer to 
the same temperature or same moisture with the mass above ; and 
thus absorption can only be carried on by the transmission of heat 
or moisture from the mass to the s<^d rocks below. 

From these considerations, it seems evident that the arrax;gement 
of the part of the basaltic mass near the ground will be begun with 
more energy than it can be continued, and that the results will be 
more slow and regular, and that induced by the action of the atmo- 
sphere. After the first stage in the process of arrangement has been 
|]^ormed, and a stratum of the jaspideous substance is extended 
over the surface of the ground, there seems no reason to doubt that 
a number of radiated spheroids will be generated in it, having pro- 
bably all their centres nearly at the same distance from the ground ; 
and as the arran^g power undergoes a gradual diminution of energy, 
it is not likely &at two rows of them in height should be formed at 
once. In a word, it seems most probable, that in the arrangement 
of a mass of basalt, a single layer of radiat^ spheroids will be form- 
ed, reposing on the ground which supports the mass. 

How these radiated spheroids, by coming in close contact, will 
co^ress each other, and form polyhedral and, generally, hexagotud 
prisms, will be understood from what we have smd above of that 
operation in the experiment. If these prisms are reaisted below, and 
there is no opposing cause above them, it is dear that they wiH ex- 
tend ^eir dimen^ns upwards into the undisturbed oentrd mass of 
the fluid, till their structure is deranged by action of the atmo- 
iqhere on the upper surface of the basalt. According to this arxaiqfe- 
ment, the same cause that determines the concentric fractures of the 



fibreB of the spheroids^ will produce convex erticulationd in the lower 
joints of the prisms. If the generatmg centres are not equidistant, 
the forms of the pillars will be irregular, and of different number of 
angles ; and as the compression of the iibres will be greatest on the 
level of the generating centres, the lower part of the prisms will be 
most compact. 

All the observations hitherto made on the great basaltic masses in 
nature, seem to confirm this simple theory ; and the author bestows 
some pains in accounting for the appearances which seem at first 
sight not to agree perfectly with it. Those who shall peruse the 
paper will, if we are not much mistaken, be particidariy gratified 
with the variety of information they will meet with in this part of 
the treatise. 

Lastly, the author directs his attention to tiie many instances of 
other substances, besides basalt, which affect a columnar form, and 
which afibrd convincing proofs that their configuration is not confined 
to either the aqueous or igneous formation. Sucli are, certain lavas, 
columns of porphyry found near Dresden, u bed of gypsum at Mont- 
martre, and oUier masses of various nature. Sandstone, clay, argil- 
laceous iron ore, and many otlier substances, become prismatic by 
torrefaction ; and prisms of starch formed in drying have often been 
considered os illustrative of basaltic formation. Some of these are 
probably to be attributed solely to contraction ; and it is shown that 
they do by no means contribute toward any explanation of the pro- 
cess here in contemplation. 

An Analysis of the magnetical Pyrites , with Remarks on some of the 

other Sulphurets of Iron, By Charles Hatchett, Esq, F,R.S, Read 

May 17, 1804. [PAi7. Trans, 1804, p. 315.] 

The substance which is the subject of this paper was, till lately, 
found only in some parts of Norway and Germany ; but it now ap- 
pears, firom some specimens in Mr. Greville*s coUeotion, that it is 
likewise to be met with in considerable quantities near the foot of 
Snowdon in Caernarvonshire, The character by which this kind of 
sulphuret is chiefly distinguished from the other martial pyrites, is 
its ma^etic property, by which, especially if it have been placed 
some time between magnetical bars, it will turn a needle completely 
rtnmd, attract and take up abundance of iron filings, and retain this 
addition to its original power for a considerable length of time. 

After an accurate description of the external chanmters of this 
ore, Mr- Hatchett enters into a full account of the processes he in- 
stituted in order to discover its nature and component parts. In 
hopes of discovering the cause of the magnetic property which is 
peculiar to this spemes, he has entered into an analy^ of the other 
kinds of martial sulphurets, not only natural, but also artificial, and 
has also paid particular attention to the experiments of others on 
this sul^ect, porticuiarly those of Mr. Proust, the learned Professor of 
Ohenns^ at Madrid, who has taken considerable pains In ascertain- 
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iiig the coustituent parts of tiiis ore, both analytically and syntheti- 
cally. In the progress of this inquiry, a certain andogy soon pre- 
sented itself, between tliese compounds of sulphur and iron and 
those of other inflammable substances, such as carbon and phospho- 
rus, with the same metal, wliich suggested the idea of some experi- 
ments on the subject ; from whence various facts were deduced, not 
only of much curiosity, but also likely to lead to some useful pur- 
poses, as will appear hereafter. The principal results of this labo- 
rious investigation are, — 

1 . That the component ingredients of the magnctical pyrites are 
sulphur, and iron in the metallic state, the former being to the latter 
in the proportion nearly of 37 to 63. 

2. That the chemical and other properties of this substance are 
very different from those of the common martial pyrites ; which, 
however, ore likewise composed of sulphur and iron, but varying in 
proportion from between 52 to 54 of sulphur, and 48 to 46 of me- 
tallic iron. Whence it appears, that the relative proportions in the 
composition of the magnetical pyrites, and of the mean of the com- 
mon pyrites, is between 16 and 17. 

3. "Hiat as tlie magnecicol pyrites agrees in analytical results, as 
well as in all chemical and other properties, with that sulphuret of 
iron which hitherto bus been only known as an artificial product, 
there is no doubt that it is identically the same, and tlrnt its pro- 
portions are probably subjected to a*certaiu law, which, under cer- 
tain circumstances, may be supposed to act in an almost invariable 
manner. 

4. ^fhat in the formation of the common martial pyrites, there is 
a deviation from this law, and that sulphur becomes a predominant 
ingredient, variable iii quantity, but wliich, by the present experi- 
ments, has not been found to exceed between 54 and 55 per cent. ; 
a proportion, however, which possibly may be surpassed in other 
pyrites w^hich have not as yet been chemically examined. 

5. That iron, when combined naturally or artificially with 36 or 
37 per cent, of sulphur, is not only still capable of receiving the mag- 
netic fluid, but it is also rendered capable of retaining it, so as to 
bcctime in every respect a complete magnet. And the same may in 
a ^eat measure be inferred respecting iron which has been arti- 
ficially combined with 45^ per cent, of sulphur. 

6. That beyond tliis proportion of 45| per cent, of sulphur, (at 
least in tlie natural common pyrites,) all susceptibility in iron of the 
magnetic influence appears to be destroyed ; and although tlie pre- 
cise maximum, which is capable of producing this effect, has not os 
yet been determined by actual experiment, it is certain the 
limits are between 45 and 52; unless some alteration has taken 
place in tlie state of the sulphur or iron in the ^mmon martial py- 
rites, dif^rent from that which is conceived according to the present 
state of chemical knowledge. 

7. That as carbon, when combined in a certain projKirtion with 
iron (forming steel), enables it to become a permanent magneti and 



157 


as a certain proportion of sulphur communicates the same quality to 
iroOp so are the effects of phosphorus found to be ; phosphorct of iron 
being, in this respect, much the most powerful, at least when con- 
sidered comparatively with sulphuret of iron. 

8 ; and lastly, lliat os carbon, sulphur, and phosphorus, produce, 
by their union with iron, many chemical effects, of much simihirity, 
so do each of them, when combined with that metal in certain pro- 
portions, not only jjermit it to receive, but also give it the peculiar 
power of retaining the magnetical properties ; and thus henceforth, 
in addition to that carburet of iron called steel, certain sulphurets 
and phosphurets of iron may be regarded as bodies peculiarly suscep- 
tible of strong magnetical impregnation. 

Among the observations which are subjoined to this paper, we hnd 
some remarks on the vitriolization of pyrites ; from which we collect, 
that, contrary to the opinion of Mr. IVoust, who thought that only 
those pyrites in which the proportion of sulphur is very small are 
liable to this change, the vitriohzation is not so much owing to the 
proportion as to the state of the sulphur in the compouiul ; and that 
tliis state is probably the effect of a small portion of oxygen, pre- 
viously combined with a part or with the generid moss of the sul- 
phur at the time of the original formation of the substemces ; so that 
the state of tide ingredient is tending to that of oxide. 

It is, no doubt, remai’kable, that the magnetical properties of the 
sulphuret of iron, which forms the principal subject of this i>a 2 )er, 
should never have been adverted to by any of the writers on mag- 
netism. The few who observed it in the natural magnetical pyrites 
chose to ascribe it to particles of common magnetical iron inters])ersed 
in the ore : but from what has been stated, it is evident that this 
opiiuon must be relinquished ; since there are cerUun known propor- 
tions of sulphur, os well os of carbon and phosphorus, beyond which 
the magnetical property will not be obtained, tliough the j)roportions 
beyond this maximum would by no means exclude the interposition 
of 2 >articles of iron. How frir the combinations of magnetical sul- 
phurets, car1)urets, and phosphorets may contribute towards the 
making artificial loadstojies of greater strength than those hitherto 
known, is a subject recommended to the attention of future ob- 
servers. 

Remarks on the voluntary Expansion of the Skin of the Neekt in the 
Cobra de Capello or hooded Snake <f the East Indies, By Patrick 
Russell, M,D, F,R,S, With a Description of the Structure of the 
Parts which perform that Office, By Everord Home, Esq, F,R,S, 
Read June 14, 1804. [Phil, Trans, 1804, p. 346.] 

The information we gather from this paper is, that the remarkable 
expansion of the skin of the neck, which constitutes a principal cha- 
nger in this species, is a voluntary action, distinct from that infla- 
tion which ail serpents, when irritated, are more or less capable of : 
that it is owing to a particular set of ribs situated at the neck of the 
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emmal, aud hence called cervical rihtt. Theee riba are about tweuty- 
five in number, and gradually lengthen from the upper end to the 
tenth or cslcventh pair, and then successively shorten to the last. 
They extend in lateral directions, having only a slight curvature ; 
and when depressed, lie upon the aide of the spine, one on the other. 
They are raised by four sets of muscles ; and another large set of 
very long muscles Wa the power of bringing the skin forward, thus 
forming the appearance which has been called a hood. Besides these 
muscles, there ore three other sets, by which the hood is depressed, 
and the parts axe restored to that state in which the neck of the 
animal does not appear disproportionally protuberant. These de- 
scriptions are illustrated by accurate drawings ; but no conjecture is 
here given as to the probable uses of this singular mechanism, except 
that it does not appear to promote in any way the play of the lungs, 
but that the expansion it produces may perhaps facilitate a dilatation 
of the gullet, for the purpose of allowing the snake to swallow its 
prey more easily. 

Continuation of an Accourt of the Chafes that have happened in the 

relative Situation of double Stars. Uy William Herschel, LL.D. 

F.R.S. Read June 7, 1 804. iPhil Trans. 1 804, p, 353.] 

In the former port of this paper, Dr. Herschel mentioned the 
changes he had noticed in the situation of six double stars ; and in 
investigating the causes of those changes, he declared that he had re- 
course to the most authentic observations he could find of their motions 
in right aacensious and polar distance, especially in the instance of the 
double star Castor : but finding in the tables which have been lately 
published in the last volume of tlie Greenwich Observations, which 
give the proper motions of thirty-six stars, that (especially in the in- 
stance of the above-named star,) the motions are somewhat different 
from those he assigned to tliem in his former communication, he now 
undertakes to review the arguments he there used, in order to ascer- 
tain what will be the result of these new motions. As this investi- 
gation, which forms the first part of the present paper, has a con- 
tinual reference to the contents of the preceding one, it will be in 
vfidn to attempt an abridgement, which could not be rendered intel- 
ligible within our usual limits, Nor can we enter here into a detail 
of the sequel of Dr. Herschers observations on the changes in the 
situation of a great ntunber of additional double stars i this second 
part of the paper, in which they are fully detailed, being itself a 
minute of his proceedings, in which he is at particular pains to point 
out that these changes of situation are not the effect of parallax. 
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ObserviUiona on the Cherny ef the wo^maie Fnnc^Ue of 

Veg^tahlee into Bitetmm^ etfith enafyticai E^eperimente on a pecn^ 

liar Suhstanee e^ck is found with the Bovey Coal, By Charles 

Hatch«tt, Seq. F.R.S. Head June 14, 1804. [Phil, Trans, 1804, 
S85.] 

Among the several spontaneous permutations in the productions 
of nature, none perhaps are more striking, and in many cases more 
unaccountable, than those which transfer bodies from one kingdom 
of nature into another : and those changes which transform organized 
into fossil substances are certainly not the least extraordinary and 
instructive. 

The most numcrotis instances of this transformation are, no doubt, 
what we distinguish by the name of Ea^iraneous Fossils / some of 
which still retain part of their original substance, whilst others can 
only be regarded as casts or impressions. An attentive observer will 
soon perceive a kind of gradation in these fossils, whetlicr from ani- 
mals or vegetables, commencing witli those whose matter retains a 
marked an^ogy with that of the recent substances, and terminating 
in bodies decidedly mineral. And a curious remark occurs here, — 
that as animal petrifactions are most commonly of a calcareous na- 
ture, BO, -on the contrary, vegetable petrifactions are generally sili- 
ceous. 

Without entering any further into a general disquisition on this 
important subject, our author proposes to discuss, in this paper, one 
particular case of the changes which organized, and especially vege- 
table, substances undergo, by being long buried in earttiy strata, and 
thus exposed to the effects of mineral agents : and the instance he 
selects is the bituminous substances, concerning which he has long 
suspected that they ore derived from the organized kingdoms, and 
especially from the resin and juices of vegetable substances, by the 
action of some of tlie mineral principles. 

He cites three instances in this lungdom in which nature points 
out these changes, and which exhibit the gradations above intimated. 
These ore, — 1 . The submarine forest at Sutton, on the coast of Lin- 
colnshire, the timber of which has not suffered any veiy apparent 
change in its v^etable characters ; 2. The stirata of bituminous wood 
(called Bovey <5)al) found at Bovey, in Devonshire, which exhibit a 
series of gradations, from the most perfect ligneous texture to a sub- 
stance nearly approaching to the characters of pit-coal ; and 3, All 
the varieties of pit-coal, so abundant in many parts of this country, 
in whicdi almost every appearance of vegetable origin has been ob- 
literated. 

As the Bovey coal appears to be the mean in that gradation, and 
therefore most Hkely to s^ord instructive results, our author resolved 
to limit his inquiry into this process of nature, which may not im- 
properly be c^ed Carbonization, to that fossil, and to a peculiar 
bituminous substanoe with wWch it is often accompanied. But here 
he finds it expedient to premise some observations on a remarkable 
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schiftttts found at Reykum, one of the great spouting hot springs in 
Iceland. The singularity of this substance is» that a great part of it 
consists of leaves, (evidently those of the alder,) interposed between 
the different lamellee. These leaves appeared to be in the state of 
charcoal ; but on more close examination, no doubt remained of their 
still retaining a certain portion of some of the other principles of the 
original vegetable, such as extract and resin, lliis, in fact, is the 
result of an extensive chemical process, from which we leani that the 
schistua, taken collectively, yields, besides silicia, alumina, and oxide 
of iron, a certain proportion of water and of vegetable matter, and 
that it evidently belongs to the family of argillaceous schistus. 

The above process may be considered as preliminary to that on 
the Bovey coal, in which the vegetable characters are more oblitenited 
than in tie leaves of the schistus. This coal, we are told, hears a 
great resemblance to a fossil found in Iceland, called Surturbraud ; 
the strata of both being composed of trunks of trees, which have 
completely lost their cylindrical form, and ore flattened, as if they 
hod been subjected to an immense degree of pressure. On inquiring 
into this last^mentioned circumstance! our author produces his rea- 
sons for believing that it is not the effect of the mere pressure of a 
superincumbent stratum, but also of a certain change in the solidity 
of the vegetable bodie’^, and a powerful mechanical action, pn}duced 
by the contraction of the argillaceous strata in consequence of desic- 
cation. 

Here follows the analysis of the Bovey coal. The results point 
out a great resemblance between this substance and that which forms 
the leaves contained in the Iceland schistus. llie only exception is, 
that the leaves contain some vegetable extract, none of which could 
be discovered in tlie coal. Both consist of woody fibre in a state of 
semicarbonization, impregnated with bitumen and a small portion of 
resin, perfectly similar to that which is contained in many recent 
vegetable characters, and is but partially and imperfectly converted 
into coal ; so, in like manner, some of the other vegetable princi- 
ples have only suffered a partial change. Next to this woody fibre, 
resin is thought to be the substance which, in vegetables passing to 
the fossil state, most powerfully resists any alteration, and wMch, 
when tliis chanp^e is at length effected, is more immc^ately the sub- 
stance from which bitumen is produced. 

This opinion, that the vegetable extract and resin are Bie parts of 
the original vegetables, which retain their nature after other portions 
of the same have been modified into bitumen, is corroborated by the 
analysis which here follows, of a singular substance which is found 
with the Bovey coal. Dr. Milles, who first mentioned tliis substance, 
considered it as a loam saturated with petroleum ; but our author, 
on tnere inspection, decided that it is not a loam, but a peculiar bi- 
tuminous sutatance. After a description of its external appearances, 
and some of its relative properties, we come to the anaiysk ; from 
wliich We collect, that this is a peculiar and hitherto unknown sub- 
stance, which is partly in the state of vegetable resin, and partly in 
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that of the bitumen called Asphaltum ; the resin being in the lergeat 
proportion, 100 grains affording 55 of rosin, and 44 of asphaltum. 
Thus wc have an instance of a substance fomid under circumstances 
which constitute a fossil, although the character of it partly apper- 
tain to the vegetable and partly to tlie mineral kingdom 

In the concluding section the author enters into an inquiry on the 
action of alcohol on resins and bitumens. Its power of disserving the 
former is well known ; but, contrary to the adopted opinion, he found 
that it also acted on bitumen, though indeed in a slight degree. His 
chief object was to ascertain whether a small portion of resin is con- 
tained in any of the bitumens, or, if not, to determine the nature of 
the substance which can be sepoi'ated, although very sparingly, fWim 
those substances by digestion in alcdhol. The results prove that the 
small ])ortion which can be extracted from bitumen by digestion with 
alcohol is petroleum. 

From a general view of the subject, the author thinks himself jus- 
tified in asserting, that in bitumens the process of transformation ap- 
pears to have been completed ; whereas in the Hovey coal, and espe- 
cially in the substance which accompanies it, Nature seems to have 
performed only half of her work, and, from some unknown cause, to 
have 8U>pped in the middle of her operations. By this circumstance, 
however, much light is thrown on the history of bituminous sub- 
stances j and the o])inion that they owe their origin to the organized 
kingdoms of nature, and especially to the vegetable, wliich hitherto 
had been svipi)orted only by jiresumptivc })roof8, seems now to re- 
ceive a full confirmation, although the causes which operate these 
changes on vegetable bodies arc os yet undiscovered. 

On two Metals^ found in the black Powder remaining after the Solution 
of Platina. By Smithson Tennant, Esq. F.R.S. Read June 21, 
1804. [P/a7. Trans. 1804, p. 411.] 

From a few experiments the author mode in the course of last 
summer on this powder, he concluded, that it does not, os was gene- 
rally believed, consist chiefly of plumbagt), but that it contains also 
some other unknown metallic ingredient. Since, those experiments, 
two French chemists, Messrs. Descotils and Vauquelin, having like- 
wise examined that substance, found tlie same new metal ; but nei- 
ther of them observed that it contsuns moreover another metal dif- 
ferent firom any hitherto known. 

Tlie black powder used in the process, which is the subject of this 
paper, was obtained from plariua carefully separated from all extra- 
neous particles ; so that the abc^e ingredients, if found, must have 
been contained in that metal. 

The first set of experiments relates to the effects produced hy this 
powder when alloyed with other metals. It combines readily with 
lead; but the compound, even when the lead greatly predominates, 
is not very fusible. With bismuth, zinc, and tin, the effects arc 
nearly similar i but with copper, a strong heat produces a much more 
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iadm^te union. The union of thia substance with silver and gold 
produced upon it very little alteration ; but, what is moat remark- 
able, it could not be separated from these metals by the usual pro- 
cesses of refining. The alloys retain a considerable share of duc- 
tility ; and the colour of that which is alloyed with gold is not ma- 
terially different from that of pure gold. 

The next experiments relate to the analysis of the black powder, 
and the properties of the two metals which enter into its composition. 
The method of dissolving the powder was similar to that employed 
by M. Vauqueiin, viz. by the alternate action of caustic alki^ and 
of an acid, llie add solution was found to contain that particular 
metal which has been noticed by Descotib. And of this metal, a 
considerable number of characters are here described, in addition to 
those already mentioned by Uic French chemists. 

As to the alkaline solution, which Vauqueiin considered as con- 
taining a portion of oxide of chrome, it is observed, that though some 
kinds of platina may contain chrome, and of course exhibit a certain 
quantity of it in its black powder, yet tlie precij)itate w^hich^ upon 
accurate investigation, is yielded by it affords a very volatile met^c 
oxide, which evidently has not the characteristic qualities of that 
metal. As it Is expedient to assign a specific name to every new 
substance, our author wishes to dbtinguish this precipitate by the 
appellation of Osmium, from the strong smell it emits. After show- 
ing in what manner it may be expelled from tlie alkali by an acid, 
and obtained by solution with water and distillation, the autlior men- 
tions many of its relative properties and characteristic qualities. The 
most striluDg test of tbb oxide, we are told, b the mixture of its 
solution with an infusion of galls, wliich presently produces a purple 
cohur, and becomes soon after of a deep vivid blue. It parts freely 
with its oxygen to all metab excepting gold and platina. 

On a nev9 Metal, found in crude Platina, By William Hyde Wollaston, 
M,D, F.jR»6. Read Juxie 21, 1804, [PA#7. Trans, 1804, p. 419.] 

Dr^ Wollaston having conceived an idea that, in addition to the 
two new metab the preceding paper states to have been discovered 
in i^tiaa, the fluid which remains after the precipitation of that 
metal by sal-ammoniac, and which b likely to contain the more 
soluble parts of the mineral, might, on further examination, be found 
to contain some other substance worthy of our attention ; and, in 
fact, having instituted an accurate anolysb, of which present 
pi^er contains a full detail, he thinks he has proved the exbtenoe 
of another unknown metal, to which, for the imke of dbtinction, he 
ascribes the name of Rhodium, from the beautiful rose-colour of the 
salts containing it. In the course of hb deta^ he likewise states the 
leaults of various experiments, which, he says, have convinced him 
that th« nmtallic substance which was last year announced to ^e 
public % the name of Palladium, b contained (though in very sma^ 
fwt^Kirtion,) in the ore of platizm. 
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The process referred to for separating these several ingredients 
from each otlier yielded, in fact, a pure metallic button, not malleable, 
but uniting readily -with all the other metals that have been tried, 
except mercury, and whose specihc gravity appeared not lees than 1 L 
This is the rhodium, which is here announced for the first time. 

The palladium was precipitated from the alcohol employed for 
washing the salt of rhodium : it was yielded, indeed, in a very small 
proportion, but in sufiicient quantity, however, to prove that it is 
actually a simple metal residing in platina, and to induce a suspicion 
of some error in Mr. C’henevix's investigation, who thought it a 
compound of platina and mercury ; but our author candidly adds, 
that he has made several attempts to imitate the synthetical experi- 
ments of that chemist by solution and amalgamation, but wi^out 
success. 


The Croonian Lecture on Muscular Motion, By Anthony Carlisle, 
Esq, FM,S. Read November 8, 1804. IPhiL Trans, 1806, jj. 1.] 

Admitting tliat there are subjects in the economy of nature wliich 
will ever elude our most attentive obser\^ation, and that many insti- 
tutions similar to our Croonian Lecture will probably never attain 
the end for which they were founded, it cannot, however, be denied 
that several of them, and ours in particular, have at different times 
brought forward various collateral, and some of them not unimpor- 
tant facts, which have in some measure contributed to extend our 
knowledge of nature. 'Phis latter is the point of view in which the 
preMUt communication is to be considered ; concerning which the 
aumor says, that, waving the investigation of the genei^ theory of 
muscular motion, he shall limit his present inquiry to certain circum- 
stances which are connected with this motion, considered as causes, 
or rather as a series of events, all of which contribute more or less 
as essential requisites to the phenomena. The changes which obtain 
in muscles during their contractions or relaxations, and their corre- 
sponding connexions with the vascular, respiratory, and nervous sy- 
stems, lure, he declares, the chief objects of his present investi^tiont 
The lecture is divide into six sections, of which the following are 
the heads, together with some of the most prominent facts contained 
under each them ; the nature of the pekormanoe, which consists 
chiei^ of insulated facts, and our limits in point of tame, precluding 
nn irom being so minute in our analysis as the importance of Hie 
sul^ot may be thought to require. 

Sect, I, Of the physical end eentible propertiee of musc/es, coe- 
gs distinct parte of an anknah and ae peculiar organs.-^In da- 
setUdng the fasclcidated texture of the fibres which compose a muscle, 
and ihS elasticity of these fibres during the contracted state cd the 
mitide, author advances an o|nni<m, that this elasticity appears 
to hdoiur to the enveloping reticular or cellular membrane, and that 
it may be safdy assum^ Hint the intrinsic matter of mui^e is not 

M 2 



164 


The attraction of cohesion in the j^arts of muscle appears to he 
strongest in tlie direction of the fibres, and to be double that of the 
contrary or transverse direction. When muscles cease to be irritable, 
this attraction in the direction of the fibres is diminished ; but it re- 
mains unaltered in the transverse direction. 

When muscles act more powerfully or more rapidly than is pro- 
portionate to the strength of the sustaining j>arts, they do not usually 
rupture their fleshy fibres, but gencmlly break their tendons, or even 
an intervening bone ; whence it is inferred, that the attraction of 
cohesion is more active and powerful in the contracted state of the 
muscle than during its relaxed or passive state. 

The muscular parts of different classes of animals vary materially 
in colour and texture ; and such variations occur not unfrequently in 
different parts of the same individual. 

Sect. 2. Of the anatomical stmeiure of muscles ^and their relations with 
other parts of ike animal body. — ^ITie lecturer in this section professes 
to give no more than a rapid sketch of the liistory of muscular struc- 
ture. One example of the origin of a muscle he deduces from the 
process of the incubated egg : but here it remains doubtful w'hether 
the rudiments of the punctum salicns he part of the cicatricula or- 
gani 2 ed by the parent, or merely a structure resulting iri)m the first 
process of incubation. ITie anatomical structtire of muscular fibres, 
he next observes, is generally complex^ according os they are con- 
nected with membrane, blo^-ves^ls, nerves, and lymphscducts ; 
which seem to be only appendages of convenience to the essential 
matter of muscle. 

A muscular fibre, being carefully inspected in a powerful micro- 
scope. is found to be a solid cylinder, the covering of which, as hod 
al re -dy been intimated in a previous part of the lecture, is a reticu- 
lar membrane , and the contained part a pulpy substance, irregularly 
granulated, and of scarce any cohesive power when dead. 

The arteries articulate copiously uj>on the reticular coat of the 
muscular fibre ; they anastomose with corresponding veins ; but this 
continued canal is not supposed to act in a direct manner upon the 
matter of muscle. In what manner tlie capillary arteries terminating 
in the muscular fibre may effect all the changes of increase in the 
bulk or number of fibres, in the replenislunent of exhausted mate- 
rials, and in the repair of injuries, is os yet matter of conjecture j 
but these arteries, it is thought, must be secretory vessels for de- 
positing the muscular mutter, the lymphacducts serving to remove 
the superfluous fluids and the decayed substances which are unfit for 
use. These lymphseducts appear to receive the fiuids they contain, 
not, as has been represented, from the projecting open ends of tubes, 
but from the interstitial spaces formed by the reticular or cellular 
membrane. 

The functions of nerves in the muscular system are the next object 
of contemplation, lliese also, it seems, terminate in llae reticular of 
cellular memlHuno, the common integument, and the connecfiiig 
medium of all the dissimilar parts of an animal. We have to xegret 
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that we cannot dwell longer on this curious part of the lecture, espe- 
cially wherc^ it treats of the coinbination, by means of nerves between 
animated and what may be deemed inanimate matter, as in the in- 
stances of bones, shelle, teeth, and other extravascular and insensible 
Bubstauces, which, when completed, are no longer alterable by the 
animal functions. 

Beet, 3. Of the connexions between the functions of muscles and the 
temperatwre and respiration of the animal, — ^That different parts of an 
animal are susceptible of different degrees of temperature, is a fact 
which stands in no need of demonstration ; and it is equally obvious 
that every animal, besides being susceptible of the external changes 
of temperature, possesses also the power of generating heat witliin 
itself. Tills last- mentioned power is ascribed, in a great measure, 
to respiration ; and tliis opens a field of inquiry, in what manner 
and to what degree the different classes of animals arc possessed of 
that faculty. In this disquisition we find, among other interesting 
facto, a curious account in what manner hyhernating animals are 
enabled to subsist several months without respiration. 

The irritability of the heart, we are next told, is inseparably con- 
nected with respiration, and the blwid ajipears to be the medium of 
conveying heat to the different parts of the body ; and hence it is 
natur^y inferred, that the changes of animal temperature in the 
same individual are always connected with, and pro]>ortionate to, the 
velocity of the circulation. After death, the blood of an animal is 
presently coagulated, and the muscles ore usually contracted ; but, 
from some observations here stated, it appears that the final con- 
traction of muscles is not inseparable from ctiagulation of the blood 
within them, nor of a change in the reticular membrane. Lastly, 
it is asserted, that tlie reiterated influx of blood is not essential to 
muscular irritability ; since the limbs of animals, separated from the 
body, continue for a long time afterwards capable of contractions 
and relaxationB. 

I^ect. 4. Of the appUetUion of chemistry to this subject, — Our lec- 
turer tusserto, under this head, that the constituent elements of both 
animal and vegetable substances are not separable by any chemical 
process hitherto instituted, in such a manner as to admit of a syn- 
thetical re-combination ; and ho maintains, that, until such a re- 
combination can be effected, all chemical discussions and investiga- 
tions on the matter of muscles ore not likely to afford any conclusive 
iUustmtion. 

Sect, 5. Facts md experiments tending to support and illustrate the 
preceding arguments, — We meet here with a number of observations 
on the heat of the blood and viscera of animals of different classes ; 
also on effects of crimping fish, which produces not only a sen- 
sible rigidity or contraction, but also an increase of specific gravity, 
in muscles. Muscular fibres of quadrupeds, being immersed in 
of a low temperature, gave also manifest proofr of contractions 
booaslowed thereby. In tlm heat of 100®, the muscles erf cold-blooded 
animals, and at 1 10® those of the warm-blooded, fall into the con- 
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tractions of death. The latter always contain more red particles in 
their substance than those of cold blood « and are sooner deprived of 
their irritability^ even though their relative temperature be preserved. 
It appears^ alsOi that respiration in the former tribe is more essential 
to life than in the latter. 

Various experiments arc next mentioned on the substances which 
accelerate the cessation of irritability in muscles when applied to 
their naked fibrils* such as all narcotic vegetables, poisons, muriate of 
soda, the bile of animals, &c. Disch^ges of electricity, passed 
tiirough muscles, destroy their irritability, but leave them apparently 
inflated with small bubbles of gaa. owing, perhaps, to some combi- 
nation which decomposes water. Workmen who are exposed to the 
contact of white lead, nitric add, or quicksilver, frequently expe- 
rience local spasms or partial palsy. 

Lastly, some arguments are adduced which prove that a smaller 
quantity of blood flows through a muscle in the state of contraction 
than during its quiescent state ; that when muscles are vigorously 
contracted, their sensibility to pain is nearly destroyed ; and that the 
human muscles are susceptible of considerable changes, from extra- 
ordinary impressions on the mind, such as grief, fear, uncommon 
attention, mental derangement, ^c. ; in all which cases uncommon 
muscular exertions ha^e been observed, which could not have been 
affected without the operation of those stimulants. 

Sect. 6. — ^This section contains sdhie conclusive remarks, chiefly 
on the effects of stimuli on the muscles, as they are distinguished 
into voluntary, involuntary, and mixed. For the classification of 
these agents here stated, we must refrr tlie curious physiologist to 
the paper itself } having already, perhaps, trespassed too far upon 
the time that can well be spared for the abstract of this lecture. 

E^eperimmts for ascertaining how far Telescopes will enable us to 
determine very small Angles, and to distinguish the real from the 
spurious Diameters of celestial and terrestrial Objects: with an 
Application of the Result of these Experiments to a Series of OA- 
servations on the Nature and Magnitude of Mr, Harding's lately dis* 
covered Star, By William Herschel, LL,D, F,R,8, Read De- 
cember 6, 1804, [PAi/. Trans, 1805, p. 81.] 

Dr. Herschel oomtnenoes his paper by stating, that, being desirous 
of ascertaining the mi^tude of the moving celestial body lately dis- 
covered by Mr. Harding, and intending, for that porpoae, to make 
use of a ten-feet rector, it appeared to him a desideratum hi^y 
worthy of investigation, to determine how small a diameter of an 
object might be seen with that instrument. He had, he says, in 
April 1774, determined a similar question relating to the natural 
eye ; and found that a square area could not be dktingui^ied from 
an equal circular one till the diameter of the latter came to subtend 
an on^e of 2' 17^' ; but, as he did not think k right to a]>ply the 
same conclusions to a tejesoopic view of an; object, he, in order So 



167 


determine the first- mentioned question, made a series of experiments^ 
of which the following is a summary account. 

Dr. Hersohers first experiment was made upon the heads of pine, 
the size of the largest of which was *1375, and that of the smallest 
*0425 of an inch. These pins were placed at the distance of 2407*85 
inches from the centre of the object-mirror of the author's ten-feet 
telescope \ the focal length of the mirror of which, on Arcturus, is 
112*64 inches, but on the objects above mentioned 125*9. 

Dr. Herschel soon found that none but the smallest of those objects 
could, at the distance at which they were placed, be of any use ; and 
that an object of that size, namely, *0425 of an inch, may be easily 
seen, in his telescope, to be a round body when the tAagnified angle 
under which it appears is 2' 18^'*9, and that with a high power a 
part of it, subtcn^g on angle of 0''*364, may be conveniently per- 
ceived. 

In the second experiment, Dr. Herschel made use of globules of 
sealing-wax. lliese globules were of different sizes, from *0466 to 
*00763 : and the result of the experiment was, that, witli a globule 
so small as *00763 of an inch of a substance not reflecting much light, 
the magnified angle must be between 4 and 5 minutes ^fore we can 
perceive it to be round. But it also appears that a telescope, with 
a sufficient power, will show the disc of a faint object when the 
angle it subtends, at tlie naked eye, is no more than 0'^*653. 

The third experiment was made with globules of silver, formed by 
running the ends of very fine silver wires into the flame of a candle. 
The size of these globules was from *03956 to ’00556, and the di- 
stance of these objects from the mirror of the telescope was increased 
to 2370*5 inches. By this experiment it was found that the telescope 
acted very well with a high power, end would show an object, sub- 
tending only 0^'*484, so large, that it might be divided into quarters 
of its diameter. 

Ilie fourth experiment was made with globules of pitch, bees' wax, 
and brimstone. From the two first-mentioned substances, no satis- 
factory inference could be drawn ; but when four globules of brim- 
stone, tlie sizes of which were *00962, *009125, *00475, *002375, 
were viewed with a power of 522*7, the three ftwt appeaj^ round ; 
the fourth was invisible till a dark blue paper was placed a few inches 
behind it. The angle it subtended was 0''*207. 

The fifth experiment consisted in observing the globules of sealing- 
wax and those of silver at a distance still greater, namely, 9620*4 
inohes, with a power of 502 j the smallest globules of the former 
stffistanoe were invisible at that distance ; but oil the silver globules 
except the smallest (which, having met with on accident, could not 
be examined,) appeared round. 

The sixth experiment was made by fixing some of the silver glo- 
bules on a post, and illuminating them, by holding a lantern agmnst 
them : wi^ a power of 522*7 ftey were all seen perfectly weU, but 
the light thrown on them was not sufficient to allow of makmg an- 
gukr experiments upon them. 
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Pr. Her»chcl then, in order to investigate the caused of the spu- 
rious diameters of celestial objects, relates some observations made 
upon several of the fixed stars, from which he deduces the following 
iaferences : — 

1 . That the spurious diameters of the stars ore larger than the 
real ones, which are too small to be seen, 

2. That the spurious diameters are of dilFerent sizes ; but that, 
under the same circumstmicee, their dimensions are of a pennanent 
nature* 

3. That the spurious diameters are difiercntly coloured, and that 
these colours are pennanent when circumstances are the same. 

4. That tliese diameters ore proportionally lessened by increasing 
the magnifying power, and increase when the power is lowered. 

5. That the above-mentioned increase and det^rease is not inversely 
as the increase and decrease of the magnifying power, but in a much 
less ratio. 

G. That the magnifying power acts unequally on spurious diame- 
ters of different magnitudes ; less on the hu-ge diameters, and more 
on the small ones. 

7. That when the aperture of the telescope is lessened, it occa- 
sions on increase of the spurious diameters ; and when increased, 
reduces them. 

8. That this increase and decrease is not proportit)Uul to the dia- 
meters of the stars, but that an altefktiori in t)je aperture of tlie te- 
lescope acts more upon small spurious diameters and less upon large 
ones. 

9. That stars which are extremely small lose their spurious dia- 
meters, and become nebulous. 

10. I’hat many causes will influence the apparent diameter of tlie 
spurious discs of the stars ; but that, with a proper regard to those 
causes, the conclusion dready drawn, that under the same circum- 
stances their dimensions are permanent, still remains good. 

A number of experiments tlmn succeed on the spurious diameters 
of terrestrial objects. The first series of these were maile by means 
of the silver globules already mentioned. The inferences drawn from 
them are similar to those drawn from the observations of celestial 
objects, except that the spurious discs of terrestrial objects, contrary 
to what happens with celestial ones, are smaller than the real discs, 
and that they arc apt to be lost for want of proj)er illumination, but 
do not on that account change their magnitude. 

Similar experiments were made with drops of quicksilver, the re- 
sults of which differed so little from those of the ex|«:riment8 with 
globules of silver, as not to require any further description of them. 

After two preparatory experiments, one with black and white 
circles, which showed that no material deception can take place in 
estimating by such circles, on account of their colour, and another, 
which showed that no difference in the apparent size of the globules 
was produced by a different mode of illuminating them in the micro- 
scope, Dr. Herschel proceeded to measure the spurious disc of one 
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of the globules. For this purpose, he viewed it with upertures of 
difiercnt dimensions and of different kinds. Some of them being of 
the usual annular opening or outside rim, from 6*5 to 8* 8 inches, 
which reflected less than h^f the light of the mirror, jiroduced a spu- 
rious disc less than * 1 8 in diameter ; while the whole light of the 
mirror gave a disc of *31 : he tliinks it fair to conclude, tliat it is not 
the quantity of ligiit, but the part of tlie mirror from which it is re- 
flected, that we arc to look upon as the cause of the magnitude of 
the spurious discs of objects ; and this, he says, points out an im- 
proved method of putting any terrestrial disc, that we suspect to be 
spurious, to the test : for tlie inside rays of a mirror will increase the 
diameter of tliosc discs j but the outside rays alone will have a greater 
effect in reducing it, than when the inside mys are left to join with 
them. 

Dr. Herschel then placed two other globules at a small distance 
from each other, without having previously measured either their 
size or the distance between them. Upon viewing them with a power 
of 522*7, they appeared in the shajie of half-moons ; he estimated the 
vacancy Vietween the cusps to be one fourth the diameter of the 
largest ; and found afterwards, on measuring the diameters and di- 
stance, that his estimation did not differ ^i^th of an inch from the 
truth. In a second experiment tlm difference between the real and 
tlie estimated distance was still less. 

In order to ascertain whether these half-moons were real or spu- 
rious, Dr. Herschel viewed them first with the inside rays of the 
mirror, then with the outside rays, and lastly, with the whole mirror 
open, but no alteration in the distance of the lunes could be per- 
ceived. He then divided the aperture of the mirror into two parts, 
one from 0 to 4*4 inches, the other from 4*4 to 8' 8 ; and found, on 
measuring the spurious diameter of a globule, that with the inside 
rays it was '40; with tlie whole mirror open it was *31 ; and with 
the outside rays it w^as *22. 

From this, he says, we may conclude, that the diameters given by 
the inside rays, by all the mirror open, and by the outside rays, are 
in on oritlnnctical progression ; and that the inside rays will nearly 
double the diameter given by the outside. 

ct Lyree being then examined in the same manner, its spurious disc 
was found to be small with tlie outside rays ; with the whole mirror 
open it was larger ; and with the inside rays it was largest. 

The double star a Geminorum was then viewed with a power of 
410*6 ; with the outside rays they appeared unequal, and H diameter 
of tlie largest asunder ; with the whole mirror open they were more 
unequal, and diameter of the largest asunder ; with the inside 
mys they were very unequal, and 1| of the largest asunder. 

The foregoing experiments show, the autlior says, that if it had 
not been Imown that the apparent discs of the sti^ were spurious, 
the application of the improved criterion of the aperture would have 
discovered them to be so ; and tliat, consequently, the same improve- 
ment is perfectly applicable to celestial objects. 
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Dr. Hervcheli having made these preliminary experiments^ pro- 
ceeds to apply them to investigate the nature and magnitude of the 
ater lately diBoovered by Mr. Harding. A regular series of obser- 
vations on this star are detailed, beginning on the 29th of Se})tember, 
and ending on the 11th of October. Of these vre must necessarily 
cnnhne ourselves to mention merely the general result with the con- 
clusions deduced by tlie author hrom the whole of the investigation. 
These conclusions are as follows : — 

1 . A ten-feet reflector will show the spurious or real discs of ce- 
lestial and terrestrial ol^cts, when their diameter is one fourth of a 
second ; and in favourable circumstances tliat diameter may be di- 
vided, by estimation, into two or three parts. 

2. A disc of the above diameter, whether spurious or real, to be 
seen as a round well-defined body, requires a magnifying power of 
500 or 600, and must be suflliciently bright to bear that power. 

3. A real disc of half a second in diameter will be so magnified 
by the almve-mentioned power, that it may be easily distinguished 
from a spurious one of equal size, the latter not being affected by 
magnifying power in the same proportion as the former. 

4. different properties of the inside and outside rays of a 
mirror, with regard to appearance of a disc, will show whether 
it is real or spurious, provided its diameter is more than one -fourth 
of a second. 

5. When discs, either spurious or real, are less than one fourth of 
a second in diameter, they cannot be distinguished from each other, 
l>ecause the magnifying power is not sufficient to make them appear 
round and well de^ed. 

6. The same kind of experiments are applicable to telescopes of 
different sorts and sizes, but will give a different result for the quan- 
tity here stated at one fourth of a second, bdbg more when the in- 
strument is less perfect, and less when it ia more so. 

'Die general results of Dr. HerscheVs observations on Mr. Harding's 
newly discovered celestial body, to which the name of Juno has been 
given, are, — 

1. That it is in every respect similar to those discovered by 
Mr. Piazzi and Dr. Olbers, so that Ceres, Pallas, and Juno,:are oer- 
taiuly three individuals of the same species. 

2, That these bodies (the last of which iq)pears to be the smallest,) 
ore incomparaUy smaller than any of the planets ; for a telescope that 
will show a diameter of one foui^ of a second, will not determine 
whether their discs are real or spurious, although a power of more 
than 600 has been applied to each of them. 

6. That the criterion of the apertures of the murror has, on account 
of the smallneas of the object, been equally unaucoessful ; every me- 
thod that has been tried oxdypit>ving their resemblance to small stars. 

4. That the definition of the term asteroid, formerly given by 
Dr. Herschcl, will equally express the nature of Juno, which, on ac- 
count of its similar situation between Mars and Jupiter, and its de- 
parture from the general condition of planets, by the smallness of ita 
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d%»c, and the great inclination and eccentricity of its orbit, may also 
be considered as a true asteroid. 

Dr. Herscbel concludes by observing, that the s{)ecjiic diii^enoe 
between planets and asteroids appears now, by the addition of a third 
individual of the latter species, to be more fully established ; <md that 
circumstance, he thinks, has added more to the ornament of our 
system, tlion the discovery of another planet could have done. 

An £sttay on Me CoAeston Of Fluids, By Thomas Young, 3f.D. For, 
Bee. R,8, Read December 20, 1804. [PAiV. Trans, 1806, j?. 65.] 

Dr. Young’s principal objects in this paper are to reduce the phe- 
nomena of the capUbury action of fluids to the general law of an 
equable tension of their surfaces ; to investigate the properties of the 
curves resulting from this law ; to determine the magnitude of the 
apparent adhesion of solids to fluids, and the cohesion of moistened 
solids ; and to show in what manner the law itself is probably de- 
rived from the fundamental properties of matter. 

Dr. Young observes, that a fluid which is not capable of wetting 
a given solid, forms with it an angle of contact which is constant in 
all circumstances ; that the curvature of the surface of a fluid, or the 
sum of the curvatures, where the curvature is double, is always pro- 
portional to the elevation or depression with respect to the general 
surface, and that the curve itself admits, in all oases, an a|^>roxiinate 
delineation by mechanical means, but is not always capable^ of being 
easily sul^ccted to calculation. When, however, the curvature is 
simple, the direction of the suil^ce, at any given height, admits a 
correct determination. Hence the elevation of a fluid in contact with 
a given surface, whether vertical, horizontal, or inclined, is deduced 
from its ascent between plates, or in a tube, of the same substance ; 
and the result is shown to agree with experiments, llius, taking 
<^fth of an inch for the diameter of a tube, In which water rises to 
the height of an inch, it is inferred that the apparent adhesion of 
water, to a square inch of any horizontal surface capable of being 
wetted by it, must be 50^ grains^ which is only half a grain more 
than the result of Taylor^ experiments. The adhesion of alcohol, 
and of stdphurio acid, as measured by Achard, are also found to 
agree witli the ascent of those fluids in oapilkry tubes. Dord Charles 
Cavendish’s table of the depression of mercury in barometer tubes, 
is compared with the same principles by means ol dii^ams con- 
structed for each particular case ; and th6 aj^ar^t axidiesion of the 
surface of mercury to glam, as well as riie depth of a portion of mer- 
cuty spread on a plate of glass, is deduced fhmi these measures, and 
is ^own to agm with experiments. The obsemUhms of Morveau, 
on the attraction of the diflerent metals to meredty, mre also dis- 
cussed; and some remarks are made on the magidtude of drops of 
various substances. 

The hydrostatic actions of tlmse elevations and depressions of 
fluids are such as to aflord a ready explanation of the attnufliems 
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and repulsions of Boating bodies : these attractions are found to vary 
ultimately in the inverse ratio of the squares of the distances ; and 
they appear to be the some as are found to cause an apparent co- 
hesion between any moistened surfaces nearly in contact ; tlic mag- 
nitude of this cohesion, os measured, in a particular cose by Morveau, 
being found to agree with the calculation of the eiFect of capillary 
action. 

llie attraction of a drop of a fluid towards tlie line of contact of 
two plates of gloss, which was found by Hawkesbee to vary nearly 
in the inverse ratio of the square of Uie distance of the plates, was 
supposed by Newton to indicate an immediate cohesive force, varying 
in the simple inverse ratio. But Dr. Young has shown that the fun- 
damental law of the equable tension of the surface is sufficient to 
explain this phenomenon, and to remove the apparent irregularity 
in the laws of cohesive forces. 

llie equable tension of the surface is shown to be a consequence 
which may be mathematically deduced from the existence of a stable 
equilibrium between the forces of repulsion and of cohesion, which is 
a necessary condition of liquidity, os the repulsive force always varies 
more rapidly than the cohesive force. The mutual attractions of 
solids and fluids are then considered ; and Dr. Young agrees with 
Clsuraut, although upen diflferent grounds, in affirming that a fluid 
will be elevated when in contact with any solid of more than half its 
attractive density. The tension of tne common surfaces of a solid 
and a fluid, or of two continuous fluids, is supjKJsed to be proi>ortional 
to the difference of the attractive densities ; and this supposition is 
confirmed by some observations, with which the paper is concluded, 
on the phenomena of oily substances floating on water. 

ConcerniTig the State in which the true Sap of Trees is deposited during 

JVinter. In a Letter from Thomas Andrew Knight, Esq, to the 

Right Hon, Sir Joseph Banka, Bart, K,B, P,R,S, Head January 

24. 1805. [PAi/. Trans, 1805, j?. 88.] 

This paper may be considered as a continuation of Mr., Knight's 
former communications respecting the motion of the sap in trees. 
Du Hamel, and other subsequent naturalists, have shown that trees 
contain two kinds of sap ; and the chief purpose of Mr, Knight’s 
paper is to prove tliat one of them (called by I)u Hamel propre, 
and by Mr. Knight the true sap,) is generate in the leaf ; and tiiat 
this fluid, in an inspissated state, or some concrete substance depo- 
sited by it, exists during the winter in the alburnum, from which 
substance, dissolved in the ascending aqueous sap, is derived the 
matter which enters into the composition of the new leaves in the 
spring. To the above-mentioned deposition, Mr. Knight attributes 
tJie well-known superiority of winter-felled wood, which superiority 
has generally been supposed owing merely to the absence of the sap 
at that season. 

Du Hamel has remarked, Uiat trees perspire more when the leaves 
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are full grown, and when the annual shoots have ceased to elongate, 
tlian at any earlier period, lliis energy in the powers of vegetation 
must certainly, Mr. Knight thinks, he employed in some very im* 
|}ortant opemtion. He has ob8er\'ed that the produce of his meadows 
has been greatly increased when the herbage of the preceding year 
had been left till the end of autumn, on ground tliat ha<l been mowed 
early in the summer ; from which he has been led to imagine, that 
leaves are employed during the latter part of the summer in the pre- 
paration of matter calculated to afford food to the buds and blossoms 
of the succeeding spring. 

In order to determine whether the foregoing opinions were well 
founded or not, Mr. Knight made the following experiments. 

Having made incisions in the trunks of sycamore imd birch-trees 
(some of these incisions being close to the ground, others at the ele- 
vation of seven feet), he found that the sap obtained from the syca- 
more close to the ground, was of the specific gravity of 1 *004, while 
that obtained at the height of seven feet had a specific gravity of 1 *008. 
The sap of the birch was somewhat lighter ; but the increase of spe- 
cific gravity, at different elevations, was comparatively the same, llie 
saj) of both these trees, when extracted near the ground, was almost 
void of taste ; but when obtained at a greater height, it was sensibly 
sweet. In one instance it was extracted from the sycamore -tree at 
the height of twelve feet ; it wm tlien very sweet, and its specific 
gravity was 1*012. 

Mr. Knight then made an experiment to compare the sap obtained 
from a recent incision with that obtained from on old one. He found 
that the sap from an old incision was reduced in specific gravity to 
1*002, while that from the recent incision continued at l*(K)4, as 
before. These incisions were made in a sycamore-tree, and were 
close to the ground. 

Some observations then follow on the variation in the specific gra- 
vity of the alburnum at different seasons. After taking every pre- 
caution to avoid error, the author found the specific gravity of winter- 
felled oak to be 0*679, and tliat of summer-felled oak to be 0*609, 
after they had both been immersed five minutes in water. This dif- 
ference appearing to Mr. Knight very considerable, he repeated the 
experiment several times, but found no reason to suspect any error 
in it ; and upon measuring pieces of both kinds of wood, which were 
equal in weight, it appeared that the winter-felled pieces were much 
less than the others. The more recently formed layers of winter- 
felled wood hod a specific gravity of 0*583 ; that of the summer-felled 
wood was only 0*533. In another experiment the former was 0*588, 
the latter 0'584. 

On pouring boilii^ water on equal quantities of summer- and of 
winter-felled wood, it appeared that the latter communicated a much 
deeper colour to the water than the former ; it also raised tize spe- 
cific gravity of the water to 1*002 ; the specific gravity of the other 
infu^n was 1*001, 

Mr. Knight thought he had reason to believe that the matter de- 





pouted in the alhumum aometimee remainB unemployed during ae- 
veral succeasive years ; he therefore cut off, in the winter, all the 
branchee of a laige and very old pear-tree, at a small distance from 
the trunk, and pared off, at the same time, all the lifeless external 
bark. No marl^ of vegetation appeared till the l>eginning of July 
following, when numerous buds and leaves, of large size, appeared ; 
tmd in autumn every part was covered with very vigorous shoots. 
The number of leaves api)eared to Mr, Knight to exceed very much 
the whole of those the tree had borne in the three preceding years. 

Mr. Knight says that he has repeated, with success, the experi- 
ments of Bonnet and Du Hamel, and that he is in possession of many 
other fiwjts which, like those ex}>erimentB, tend to prove that seedling 
trees depend, at first, entirely on the nutriment afforded by the co- 
tyledons ; and that they are greatly injured, and often killed, by being 
put to vegetate in rich mould. He thinks there is very decisive evi- 
dence riiat bulbous and tuberous-rooted plants contain witliin them- 
selves the matter which subsequently composes tlieir leaves ; also that 
it appears extremely probable, that the blossoms of trees receive their 
nuttiment from the alburnum, particularly as the blossoms of many 
plants precede their leaves. 

Mr. Knight also thinks the existence of a vegetable circulation, 
though denied by many eminent naturalists, must be admitted. He 
eupposes tlmt when a seed is placed in a proper situation for vege- 
tation, water is absorbed by the cot;^edons, and a young radicle is 
emitted, lliis increases in length, by the addition of new matter to 
its apex, not by any general distension of its vessels or fibres; which 
new matter appears, from the experiments of Bonnet and Du Hamel, 
to descend from the cotyledons. ^Vhe first motion, therefore, of the 
fluids is downwards, towards the point of the root ; and the vessels 
which carry those fluids ore similar to those which are subsequently 
found in the bark. In support of this opinion, he mentions some ob- 
servations he has made on the progressive changes which take place 
in the radicle of the horse-chestnut. From these it appears, tliat 
when the roots were considerably elongated, and not till then, tdW- 
oous tubes were formed, and that as soon as these tubes had acquired 
a auffwient degree of firmneM, they appeared to begin their omce of 
carrying up the aqueous sap ; at which time, and not sooner, the 
leaves ^ plumula expound. When the leaf has attained its 
proper g^wth, it seems to perform precisely the oflSice of the coty- 
ledi^ being fed by the albumous tu^s and central vesseb ; and the 
true sap is dkdiarged firom the leaf, as it was previously firom the 
cotylc^an, into the vessds of the bark. Here one part of it produces 
the new layer of wood (or new epidermis when that is to be formed), 
imd the remaining part enters riie pores of the wood already formed, 
god mixes with the ascesiding aqueous sop. 

The author thinks it ptob^le that the true sap undergoes a c<m- 
akterahle diange cm its mixture with the ascending a^eous sap, as 
in the sycamore ; it was found to become more sensibly sweet m its 
pvogreui k the root, in tiae spring, although he could never detect 
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tho nlightent degree of sweetnesK in decoctions of the wood in winter. 
He therefore is inclined to believe, that the saccharine matter is ge* 
nerated by a process similar to that of the germination of seeds ; and 
that the said process is always going on during the spring and sum* 
mer ; but that towards the conclusion of the summer, me true sap 
simply accumulates in the albumum, and thus adds to the specific 
gravity of winter*felled wood, and increases the quantity of its ex- 
tractive matter. He says also, that he has some reasons for thinking 
that the true sap descends tlirough the albumum, as well os through 
the bark ; and tiiat he has been informed, that if the bark be taken 
from the trunks of trees in the spring, and such trees be suffered to 
grow till tl)e following winter, tlie albumum acquires a great degree 
of hardness and durability. 

Mr. Knight concludes by observing, that he conceives himself to 
be in possession of facts, which prove that both buds and roots ori- 
ginate fmm the albumous substance of plants, and not, as he believes 
is generally supposed, from the bark. 

On the Action of Platina and Mercury upon each other. By Richard 

Chenevix, Esq, F,R,S, MJR,l,A, &c. Read January 10, 1805. 

[Phil Trans, 1805, p. 104.] 

Mr. Chenevix, in the month of May 1803, presented to the Royal 
Society a paper, which was printed in the Philosophical Transactions 
for that year, respecting the nature of a metallic substance which 
had been offered to the public os a new simple metal, under the name 
of Palladium. In that paper he not only attempted to prove that the 
said substance, instead of being a simple metd, was merely a com- 
pound of platina and mercury, but he also described certain processes 
by which he had been enabled to produce it. He now expresses his 
mortification to learn that the processes he there recommended, as 
the least likely to fail, have been generally unsuccessful ; and con- 
fesses he has reason to believe “ that the nature of palladium is con- 
sidered by most chemists as unascertained, and that the fixation of 
mercury by platina is by many regarded as visionary.” 

In France, he says, the compound nature of palladium has been 
more generally created; M. Guyton, who was appointed by the 
Nation Institute to make a report u^mn Mr. Cbenevix's experiments, 
having repeated some xd them, and having been led by the results to 
the same general conclusions as Mr. Chenevix. 

Messrs. Fourcroy and Vauquelin also made some experiments 
upon the subject $ but as about this time a new metal had beeu dis-^ 
in crude platina by Mona. BescotUs, the above-mentioned 
chemists were led to suppose it probable that the new metal was 
etmoerned in the produotLon of palladium ; and finally dedareri, as 
Ihalr .^pinion, that the suluitance called p^adium does not contain 
mercury, hut is formed of platina and the new metal of M, Descotils. 
Mr, Chenevix adduces several arguments to i^ovr that this opinion 
is not vrell founded f and in thc latter pert of his paper, he says, that 
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in order to ascerttiln the matter, he observed the methods recom- 
mended by those chemists for obtaining pure platina, but did not 
perceive any difference in the facility witli which either kind of pla- 
tina com!>ined with mercury. 

Mr. Chenevix then adverts to the experiments of Messrs. Rose and 
Gelxlen, who attempted to repeat some of the processes described by 
him for tJie formation of palladium. Tlie experiments of those gen- 
tlemen were unsuccessful ; but this, Mr. Chenevix considers as not 
militating against liis experiments, as he shows that the processes 
made use of by them, though meant to be tm exact imitation of his, 
were, in fact, materially different, llie same gentlemen, Mr. Che- 
nevix says, seem to question his having fused plutina, as tliey could 
not succeed, although they exposed it to a heat, the degree of which 
Wedgwood's pyrometer ceased to mark. Upon this Mr. Chenevix 
remarks, that they do not mention their having made use of any flux; 
whereas he employed borax for that purpose. He then describes, at 
full length, the method used by him. w^hich consists in filling a Hes- 
sian crucible with lamp-black pressed hard together, and placing the 
platina, surrounded by borax, in the centre of the lamp-black, at the 
bottom of which there is [previously formed a cavity to receive the 
[jliitina when fused. 

Mr. Richter also attempted to make palladium by the process 
which Mr. Chenevix describes as the best for that purjiose, but failed. 
He was, however, convinced by his trials, that “ mercury is capable 
of entering into combination with platina, bo that it cannot afterwards 
be separated by fire." 

It appears also that Mr. Tromsdorff, and likewise Mr. Klaproth, 
have made some fruitless attempts to obtain palladium. As these 
gentl'^men, os well os Messrs. Rose and Gehlen, and Mr. Richter, 
seem disappointed at their want of success, Mr. Chenevix takes oc- 
casion to observe, that they appear to have jilaced a reliance upon 
his processes, which his words did not authorize ; and says that his 
paper. as to as regards palladium, is rather a narrative of fruitless 
attempts, than a description of on infallible process, and more likely 
to create aversion to the pursuit, than to inspire a conhdence of suc- 
cess.” 

The compound nature of palladium. Mr. Chenevix thinks, has re- 
ceived some support from the galvanic ex2>eriments of Mr. Ritter, 
who found its ^vanic properties different from what they ought to 
be, upon tlie supposition of its being a simple metal. 

As a further excuse for the failure that has attended the repetition 
of his processes, Mr. Chenevix mentions that Prof, Lampadlua, a 
few years ago, ** in distilling some substances that contained sulphw 
and cliarcoal, obtained a peculiar liquid, which ho called sulphur-al- 
cohol ; and that, after many fruitless attempts to procure the liquid 
a second time, he abandoned his researches. Messrs. Clement and 
Desormes, however, some time after obtained this liquid# but were 
equally unsuccessful in their numerous attempts to pr^uce it agcun; 
In February lost# Professor Lampadius accidentally discovered, and 



haa publiahcd, a method of obtaining the above-mentioned li(|iu(h 
wliich never fuilw. 

By taking the rcaaoning on this subject in its widest extent, 
Mr. Chenevix thinks we shall be led to conclude, tliat metals may 
exercise action U])on each other, even in their metallic state, ca- 
pable of so altering some of their principid properties, fis to render 
the presence of one or more of them not to be detected by the usual 
methods. In this is contained the possibility of a compound metal 
R])pcaring to be simple. But to prove this i>ropo»iti(m must be a 
wa>rk of great time; and perseverance, and can only be done by con- 
sidering, singly and successively, the different cases which it con- 
tains, and hy instituting ex]>erimcnts upon each.” 

As an example of the foregoing position, and to prove that mercury 
and platina act upon each other so as to disguise the propertiew of 
both, Mr, Chenevix states, that when a solution of grecMi suliihate of 
iron is poured into a solution of platina, no precipitate, nor any oilier 
sensible change, ensues ; hut if a solution of silver, or of mercin y, lie 
added, a copious precipitate, in part metallic, takes ])lacc. He has 
tried to produce the same effect wdth other metals and platina. but 
has not observed anything similar. From this he thinks it fair to 
conclude, that “ whenever a solution of platina is ]irecipital:ed, in a 
metallic state, by a solution of green sulphate of iron, either silver or 
mercury is jiresent. He adds, that the jireciiiitatiou of a mixed so- 
lution of platina and silver, requires no further caution than to free 
the salt of platina, as much as possible, from muriatic acid.” 

Mr, Chenevix then makes some observations, which cannot well 
be abridged, on the precipitation of platina by mercury ; but which 
show that the state of oxidizement of the latter metal, ns well os 
the acid in which it is dissolved, produce a considerable modification 
in the result.” It then occurred to him, that “ a method of uniting 
platina and mercury, without the intervention of any otlu^r metal, 
or of any substance except the solvents of these mctiils, might be ac- 
complished, as in tlie case of silver and platina and he describes 
an experiment, wliich shows that when the mercury is at its minimum 
of oxidizement in nitric acid, tlie addition of green sulphate of iron 
is superfluous. But, on the contrary, if “ mercury be raised to its 
viaximum of oxidizoment in nitric acid, no precipitation occurs till 
the ^een sulphate of iron is added.” 

Mr. Chenevix also maizes a variety of observations respecting the 
complicated affinities which take place when the muriates of the 
above metals ore employed. These we shall pass over, and proceed 
to notice those experiments which form the principal object of this 
paper. From tlie first experiment it appears, that if a solution of 
highly oxidized nitrate of mercury is poured into k mixed solution of 
platina and green sulphate of iron, a muriate of mercury is formed, 
and also a metallic precipitate; the former is retained in solution; 
the latter weighs more than the original quantity of platina, even 
after nitric acid has been boiled repeatedly, and in largo quanti- 
tiesj upon it. By exposure to heat, he acknowledges that little more, 



in geuerai, u left, tlian the original weight of the platiaa ; and ad- 
mits tliat even a diminution of weight may be sometimes observed. 
Before the precipitate has been exposed to heat, it may be dissolved 
in nitro-muriatic acid more easily than platina itself. 

The second experiment is to show that when a mixed solution of 
platina and mercury is precipitated by metallic iron, a precipitate 
nearly equal to the sum of the two former metals is generally ob- 
tained, the properties of wliich appear to he similar to those of the 
precipitate obtained in the first experiment. 

We learn, from tlie third experiment, that when an amalgam of 
platina, formed by means of the ammouiacal muriate of that metal, 
iu:cording to the method of Count Mussin Pushkin, is exposed to 
heat, a metallic powder remains, which is soluble in nitro-muriatic 
acid, and affords a copious precipitate by means of green sulpliate of 
iron. 

The fourth experiment states, that if sulphur is added to the in- 
gi'edients used in the formation of the above-mentioned amalgam, 
and the whole treated as before, the precipitate caused by green sul- 
phate of iron is more cousidenible. 

The fifth experiment informs us, that if sulphur is rubbed with 
ammoniacal muriate of platina, the mixture may be melted on a sand 
bath. If mercury is then added to the melted mass, and the whole 
exposed to a strong fire, a button remains, which, being dissolved in 
nitro-muriatic acid, gives a precipitate, as before, with the green 
sulphate of iron. 

In the sixth experiment we are told, that if sulphurettedhydrogen 
is passed through a mixed solution of platina and mercury, and the 
precipitate afterwards melted with borax, the button will not oontain 
any sulphur. Green suljdjate of iron causes a precipitate in the so- 
lution of this button. 

The seventh experiment serves to show that phosphate of am- 
monia, when added to a solution of jdatina and mercxxry, causes a 
precipitate, the solution of which is acted upon by green sulphate of 
iron. 

By the eighth experiment it appears, that if the precipitate formed 
by adding nitrate of mercury, at tlie minimum of oxidizement, to 
muriate of platina be washed, reduced, and afterwards dissolved in 
nitro-muriatic acid, another precipitate may be produced by means 
of green sulphate of iron. 

ninth experiment relates to the action of recent muriate of 
tin. which Mr. Chexievix says is one of the most delicate testa in 
chemistry, detecting the presence of mercury. If a single drop of 
neutralized nitrate or muriate of mercury is put into 500 grains of 
water, the addition of muriate of tin causes tlie liquor to become 
turbid, and to assume a smoke-gray colour. And even if the above, 
liquor is diluted with ten times its weight of water, the effect is still 
sensible. But if recent muriate of tin is poured into a solution, not 
too much concentrated, of platina and mercury, it can hardly be di- 
stinguished from a simple solution of platina. If, however, too much 



mercury be present, the excess is acted upon ns in the case of mer- 
cury, the liquor assuming a darker colour than with platina alone. 

From the above experiments, Mr. Chenevix infers that mercury 
can act upon platina, and confer upon it the property of being pre- 
cipitated, in a metallic state, by green sulphate of iron, llae lirst 
and second experiments prove, he says, that platina can protect mer- 
cury from the action of nitric acid ; and also that mercury increases 
the action of nitro-muriatic acid upon platina. The third, fourth, 
fifth, sixth, seventh, and eighth experiments show that mercury can 
combine with platina, in such a manner os not to be separated from 
it by the degree of heat necessary to fuse the compound. The eighth 
experiment proves that the action of mercury upon platina is not 
confined to the metallic state, but that these metals can combine and 
form an insoluble triple salt, with an acid that produces a very so- 
luble compound with platina alone. 'Jlie ninth experiment shows 
that platina can retain in solution a certain quantity of mercury, and 
prevent its detection by a substance which acts ijowerfully when pla- 
tina is not present. 

Mr. Chenevix admits that one or two of the above-mentioned ex- 
periments appear to contradict some of those he described in his 
former paper on Palladium ; for in the present experiments, platina 
protects mercury against the action of nitric acid, whereas in pal- 
ladium the mercury is not only acted upon itself, but contributes to 
the solution of platina in the same acid.*' The discussion of these 
objections, Mr. Chenevix says, he shall defer to another opportunity. 
He also acknowledges that there is some incorrectness in his former 
paper, with respect to the proportional quantities of the ingredients 
that enter into the composition of the metallic precipitate formed by 
means of green sulphate of iron ; and after m^ing various remarks 
on that head, states the mean result to be about 17 parts of mercury, 
and 83 of platina, when the specific gravity of tlie compound was 
about 16. 

Mr, Chenevix concludes by observing, ” that he has as yet seen 
no arguments of sufficient weight to convince him, in opposition to 
expeiinent, that palladium is a simple substance. Nothing is more 
probable, he says, than that nature may form the alloy called palla- 
dium, and even form it better than we can do ; and he thinks that 
the amal^maldon to which platina is submitted before it reaches 
Europe, is sufficient to account for its containing a small portion of 
palladium." Witii respect to the failure that has happened in the 
attempts of others to make palladium, he says he is himself too wdl 
" accustomed to such failure not to believe that it will Ixappen, even 
in weU conducted trials but be considers four successful experi- 
ments, which were not performed in secret, os a sufficient answer to 
that objection, 

experiments above related tend, in his opinion, to confirm liis 
former results ; but he allows that he can prescribe no other means 
for sttecess tham perseverance ; and as Messrs. Fourcroy, Vauquelin, 
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and Richter* have promised to continue their researches on the sub- 
ject* some great and important fact must* he thinks* issue from their 
labours. 

An Investigation of all the Changes of the tmriahle Star in Sobicski's 
Shield, from five Years* OhservationSf exhibiting its proportional il’> 
luminated Parts, and its Irregularities of Rotation ; with Conjectures 
respecting unenlightened heavenly Bodies, By Edward Pigott* Esq. 
In a Letter to the Right Hon, Sir Joseph Banks* K,B. F.R.S. 
Read February 7, 1805. [Phil. Trans, 1805,^. 131.] 

Mr. Pigott, some years ago, presented to the Royal Society a 
paper, wliich is printed in the Philosophical Transactions for the 
year 1797, on the periodical changes of brightness of two fixed stars, 
llie first part of the present paper consists of a series of observations 
made since those of the former paper, during the space of nearly five 
years, on one of the said stai*s, namely, that in Sobicski's Shield. 
These obsen^ations are fully detailed in various tables ; and mean 
results are deduced from tlie ob»er\^ations given in the former paper, 
and from those described in tlie present one. The results are as 
follows : — Rotation of the star on its axis, 62 clays. — Duration of 
brightness at its maximum, without any perceptible change, 9i days. 
— Duration of brightness when it ekes not attain its usual brigntness. 
20 days. — Duration of brightness at its minimum, without any per- 
ceptible change, 9 days. — Ditto when it does not decrease so much 
as usual, 20 clays. — Decrease in time, from the middle- of its full 
brightness to the middle of its least, 33 days. — Increase of tirac, 
from the middle of its least brightness to the middle of its fidl, 29 
day 8. ^Extremes of its different degrees of brightness, 6th to 9th 
magnitude. — Mean of its usual variation, 6th to 6th magnitude. 

In the second part of this paper Mr. Pigott proceeds to examine 
some of the other phenomena belonging to this star, particularly one 
which, he says, is common to most of the variables, and likewise in 
some degree to our sun, namely, that tlie times of their periodical 
returns of brightness are, in general, irregidar. In hopes of making 
some discovery respecting the cause of these irregularities, or at least 
of assisting future astronomers to form some opinion respecting them, 
Mr. Pi^tt made a series of observations on the star here treated of, 
beginning in October 1795, and ending in October 1801. These 
observations ore detailed at full length in two tables ; and it appecurs 
from them, that the periodical returns of brightness are uncommonly 
fluctuating, and that the diflPerences between the extremes are very 
considerable. Mr. Pigott then, by way of explanation, offifew the 
following opinions and inferences, 

1st. lliat the bodies of the stars axe dark and solid. 

2ndly. Hiat their real rotation on their axes is regular, following 
uniform impulses. 

3rdly. Inat the surrounding medium does, at times, generate and 
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absorb its lummous particles^ in a manner nearly similar to that 
which Dr. Herschel has supiwsed to take place with regard to the 
sun's atmosphere. 

4thly. That as the variable star in Sobieski's Shield is occasionally 
diminished in apj)earance to the 6th or 7th magnitude, or even to a 
Bnuiller magnitude, it appears that these luminous particles are but 
sparingly dispersed in its atmosphere. 

5thly. He asks, may we not with much plausibility represent such 
luminous particles as spots, somewhat circular, and of no great ex<- 
tent, 

Ctlily. That the principal bright parts are but slight patches, may, 
he says, be presumed, from the perpetual changes tiiey undergo, and 
also from such changes being very visible to us. 

7thly. He thinks we may obtain some idea of the relative situation 
or intervals between these bright parts, by the observations of the 
increase tmd decrease of brightness, as thereby the changes and times 
elapsed (ire jminted out. 

Mr. Pigott says he has tried, practically, the effect of the above 
sujipositions, by placing small white spots on a dark sphere, which 
sphere being turned round, represented the various changes as nearly 
ns could be expected. Of these changes several views are given, ac- 
companied with some observations on variable stars in general ; in 
the course of which the author supposes it probable that many stars 
have lost their light, and that there are many others which have never 
shown a glimpse of brightness. He even asks, whether wo may not 
suppose the number of these unenlightened stars equal to that of 
those endowed with light ? If so, he tliinks that by being collected 
together in clusters, as in the Milky Way, they must intercept all 
more distant rays ; and if free from any intervening lights, must ap- 
pear as dark spaces in the heavens, siuultir to "what lias been observed 
in the southern hemisphere, 

Mr. Pigott, at the conclusion of his paper, says he thinks tliere are 
strong reasons to believe that the sun's lummous appearance has been 
at times considerably diminished ; also, that he has little hesitation 
in conceiving it may, at some future period, be reduced to small 
patches. 

An Account of some analytical E^eperimentB on a mineral Production 
from DetJonshirCt coneisting ^incipally of A lumine and Water. By 

Humphry Davy, Esq. F.R.S. Professor of Chemistry in the Royal 

Institution. Head February 28, 1805. IPhil. Trans. 1805, jo. 156.] 

The mineral, of which an account is here given by Mr. Davy, was 
found many years ago by Dr, Wavel, in a quarry near Barnstaple. 
It was then considered as a kind of zeolite ; but Mr. Hatchett, who 
visited the place in the year 1786, describes it as filling some cavities 
and veins in a rock of soft argillaceous schistus ; and from that cir- 
cumstance concluded, that it most probably did not Iwlong to the 
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above-mentioned genus. Dr. Babington, from its physical characters* 
and from some experiments made on its solution in acids* ascertained 
that it was a mineral substance not yet described, and that it con- 
tained a considerable portion of aluminous earth. 

lliis mineral is generally found in small hemispherical groups of 
crystals, composed of hlaments radiating from a common centre, and 
inserted on the surface of the sclustus : sometimes, however, it forms 
small veins of irregularly disposed prisms. It is of a white colour, 
having sometimes a tinge of gray, or of green ; and, when beginning 
to be decomposed, of yellow. Its lustre is silky ; it is generally al- 
most opoke, but sometimes semi-transparent. It is fragile ; but its 
small fragments are so hard, as to be capable of scratclxing agate. It 
has no smell when breathed upon ; it has not any taste, nor does it 
adhere to the tongue till it has been strongly ignited. It does not 
become electrical, or phosphorescent, by heat or friction ; nor does 
it decrepitate before the blowpipe, but loses its hardness, and be- 
comes quite opake. Its specific gravity, Mr. Davy thinks, does not 
exceed 270, water being considered as 100. 

The white and semi-transparent specimens of tliis substance are 
soluble in the mineral acids, and also in fixed alkaline lixivia, witli- 
out effervescence ; but when coloured or opake specimens arc ex- 
posed to alkaline lixi^ ia, a small part remains undissolved. 

A small transparent piece, by being exposed to the greatest heat 
of a forge, had its crystalline texture destroyed, and was rendered 
opake, but was not fused. It now had lost more than one-fourth of 
its weight, and adhered strongly to the tongue ; neither water nor 
alcohol had any effect on this mineral. When exposed, in a glass 
tube, to a heat of from 212® to 600®, it gave out an elastic vapour, 
which, when condensed, was a clear fluid, having a slightly empy- 
reumatic smell, but not differing in taste from pure water. 

The solution of this substance in sulphuric acid produced crystals 
in thin plates, which hod the properties of sulphate of alumine, and 
from which, when re-dissolved and mixed with potash, octaliedral 
crystals of alum were obtained. 

Tlie solid matter precipitated from the solution of this substance 
in muriatic acid, was not acted upon by carbonate of ammonia, con- 
sequently it did not contain glucine or yttria. 

Several experiments were made on the opake and coloured varieties 
of this mineral, from which it appears that the substances which 
cause these varieties, ore calcareous earth, manganese, and oxide of 
iron. 

Mr. Davy then proceeded to tlie analysis of the mineral. For this 
purjjose he made use of the whitest and most transparent pieces he 
could obtain. The particulars of this analysis w^e shall pass over j 
and shall merely state that, according to its general results, 100 parts 
of the mineral contain, of alumine 70, of lime 1*4, of fluid 26*2, the 
loss amounting to 2'4 ; which loss Mr. Davy is inclined to attribute 
to some fluid remaming in the stone after the process of distillation, 
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having found, from Beveral experiments, that a red heat is not suffi- 
cient to expeU all the matter capable of being volatilized, 

Mr. Davy then made some experiments to determine whether any 
portion of fixed alkali existed in this mineral, but no indications of 
such alkali could be observed. 

llie fluid obtained by distilling several different specimens of tins 
mineral was similar in its properties ; the only test of the presence 
of acid matter in it was litmus paj^er ; and in some instances the ef- 
fect upon this paper was scarcely perceptible. Mr. Davy made se- 
veral experiments to determine the nature of the above acid matter, 
but without success. 

It is, however, he says, evident that it is not any one of the known 
mineral acids : he is also disposed to believe, that it is not an essen- 
tial component part of the mineral, but that, os well as the oxide of 
manganese, the oxide of iron, and the lime, it is only an accidental 
ingredient. Hence the mineral, when in a state of purity, must, he 
thinks, be considered os a chemical combination of about 30 parts 
of water, and 70 of alumine. 

The diaspore, which has been examined by M. Vauquelin, loses 
16 or 17 parts in the 100 by ignition, and contains nearly 80 parts 
of alumine, and 3 of oxide of iron. It is supposed by M. Vauquelin 
to be a compound of alumine and water. But its characters arc very 
different from those of the mineral here described j and the nature of 
the part volatilized by heat has not yet been ascertained. 

A mineral similar to that here treated of has been found near St. 
Auetle in Cornwall ; and Mr. Davy has been informed that, according 
to an analysis of it made by the Rev. William Gregor, it appears to 
consist of similar ingredients. 

Dr. Babington has proiK)8ed to call this mineral by the name of 
Wavellite, from the gentleman who discovered it in Devonshire ; but 
if a name founded upon its chemical composition should be preferred, 
Mr. Davy thinks it may be denominated Hydrargiliite. 

Experiments on Wootz. By Mr, David Mushet. Communicaied by 

the Right Hon, Sir Joseph Banks. K,B, P,R.S, Read February 

14, 1805. [PhiL Trans, 1805,;;. 163.] 

Tlie fine cakes of the kind of steel called Wootz, wiiich form the 
subject of the present paper, were delivered to Mr. Mushet, for the 
purpose of examination, by Sir Joseph Banks. Mr. Mushet begins 
his account of them by giving a very minute description of the form, 
the grain, and every other external character of these cakes. This 
descriptioti cannot well be abridged, and is too long to be repeated. 
We shall therefore only say that Mr. Mushet states, as a general 
remark, that the gnun and density of these cakes of wootz were uni- 
formly homogeneous, and free from metallic iron towards the under 
or round stur&ce, but that they wore always the reverse towards tiie 
upper side, called by Mr. Mushet the feeder. 

live appearances obsci:\xd upon forging these cakes are then par- 
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ticularly described, from which Mr. Mushet deduces the foUowing 
gcnend remarks. 

llie formation of wootz, he says, appears to liim to be in conse- 
quence of the fusion of a particular ore, which he supposes to be cal- 
careous, or to be rendered so by a mixture of calcareous eartli, along 
with a portion of carbonaceous matter. The fusion, he thinks, is 
performed in a clay vessel or crucible, in which vessel the sejmrated 
metal is allowed to cool. Hence, in his opinion, arises the crystalli- 
zation that occupies the pits and ceUs observed in and upon the under 
or round surface of tlie cakes. 

I'he wont of homogeneity and solidity in these cakes, appears to 
Mr. Mushot to be owing to the want of a sufficient degree of heat 
to effect a perfect reduction ; and this opinion, he thinks, is strength- 
ened by observing, that those cakes wliich are tiie hardest, or which 
contain the largest portion of carbonaceous matter, and, of course, 
form the most fusible steel, are alw^ays the most solid and homoge- 
neous ; while, on the contrary, those cakes which are the most easily 
cut by the chisel, are iu general cellular, and abound with veins of 
malleable iron. If the natives of the country which produces the 
wootz were capable of rendering it perfectly fluid, Mr. Mushet thinks 
they would certainly have iim it into moulds, by which, he says, 
they would have acquTed a kind of steel more uniform in its qua- 
lity, and more fit for the purpose of ]^ing worked and applied to the 
arts. 

Borne of the cokes here described had, around the feeder, and 
ii])on the u])])er surface in general, evident marks of the - hummer, 
U’his ajjpcarancc Mr. Musliet accounts for by supposing, that when 
the cake was trJeen from the pot or crucible, the feeder was most 
pr(jbi*l)ly slightly elevated, and the toj) of the cake covered in part 
with small masses of ore, which, from wrant of a sufficient degree of 
heat, had not been perfectly fused. These, he thinks, are cut off at 
n second heating, and the suriace then hammered smooth, to make 
the cakes more fit for sale. Mr. Mushet says he has observed similar 
apjjearances in operations of a like nature, w here the heat has been 
insufficieiit ; and that such phenomena sometimes take place in se- 
parating crude iron from its ores, when, from its containing an excess 
of ciirlKin, it is difficult to bo fused. 

The division of the cakes, by the native manufacturer, he tliinks, 
is done merely to facilitate its subsequent application to the purposes 
of the artist, and to serve as a test of the quality of the steel. 

In order to determine by direct experiment whether wootz owes its, 
hardness to an excess of carbon, Mr. Mushet made some comparative 
experiments upon the cokes, and upon common cast steel and white 
cast iron. In oiierations of tins kind, he says, he has always found 
the proportion of carbon best ascertained by the quantity of lend re- 
duced from flint glass. He therefore mixed a certmn quantity of 
wootz* or of steel, or iron, with three times the weight of iwunded 
flint glass, and exj)oeed the mixture to a heat of 160^ of Wedgwood's 
pyrometer. 
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The reeult of these experiments was os follows 
The wootz of the Ist cake reduced 0‘139 its own weight of lead. 

lliat of the 2nd 0125 

3rd 0*120 

4th 0*156 

— 5th 0*102 

Steel containing its weight of carbon 0*094 its own weight of lead. 

White cast iron — — 0*228 

From these experiments, the author says, it appears, that wootz 
contains a greater i)roportion of carbonaceous matter than the com- 
mon sorts of cast steel, and that some particular cakes approach very 
near to the nature of cast iron. This, added to the imperfect re- 
duction, seems to him quite sufficient to account for its refractory 
nature, and for the want of homogeneity in its texture. 

Notwithstanding the alwve imperfections, Mr. Mushet thinks wootz 
possesses the radical jjrinciples of good steel, and tliat it is impossible 
not to have a very high opinion of the excellence of the ore from 
wliich it is produced ; the possession of which, for the fabrication of 
steel and bar iron, would be an object of the highest im])ortance. It 
is, he says, a subject of regret that such a source of wealth cannot 
be annexed to the dominions of this country ; as in that case the East 
India Company might supply their settlements with an article su- 
perior in quality, and inferior in price, to any they send from this 
country. 

Abstract of Observations on a diurnal Variation of ike Barometer be- 
tween the Tt^opics, By J. Horsburgh, Esy. in a Letter to Henry 
Cavendish, Esq. FM,S. Head March 14, 1805. [PhiL Trans. 
1805, p. 177.] 

It appears from Mr. Horsburgh’s journal, that in steady weather, 
within the tropics, a regular elevation and depression of the baro- 
meter takes place twice in every twenty-four hours, the greatest de- 
pression being about four o'clock morning and evening, and the 
greatest elevation being from eiglit in the morning till noon, and from 
nine or ten in the evening till midnight. 

In a letter which accompanies the journal, dated Bombay, April 
20th, 1804, Mr. Horsburgh says he has observed, since his arrival in 
India, tliat tlie atmosphere ap|)ears to affect the barometer differently 
at sea from what it does on shore. As a proof of this, Mr, Hors- 
burgh gives a series of observations, made on two barometers, one 
by Troughton, the other by Ramsden, eff which the following is an 
abstract. 

,, From the time of leaving the Land's End, on April 19th, 1802, the 
mercury was fluctuating and irregular, till April 29th, lat, 26® N., 
long, 20® W., when it constantly performed two elevations and two 
depressiems every twenty-four hours. These Mr, Horsburgh calls 
equatropical motions. From lat. 26® to 10® the difference in the 
high and low stations of the mercury was not so great as it was from 



186 


the latter latitude across the equator, aud from thence to lat. 28^ S. 
Within the last- mentioned limits, the dilFerence was very consider- 
able, being generally from five to nine hundredtlis of an inch, both 
in the day and the night. 

When the ship arrived in lat. 28® S., long. 27® W. (June 7th), the 
mercury no longer performed the equatropical motions, but was irre- 
gular and fluctuating until July 1 Itli, when the ship was in latitude 
27® S., long. 51® E. The equatropical motions tlien took jdace again, 
and continued with great regularity wliile the ship sailed up the 
Madagascar Archipelago, and across the equator, until the arrival of 
tlie slup at Bombay, on the 31st of July. 

On the 6th of August the barometers were placed on shore, and, 
from that day to the 1 2th, the mercury appeared tcy have a small 
tendency towards the equatropical motions ; from the latter day to 
the 22ad of the same month, that tendency was so much diminlslicd 
as to be generally imperceptible. 

On the 23rd of August the barometers were again put on board 
the ship, which left the harbour of Bombay on the 2Gth. Ihe mer- 
cury then immediately began again to perform tlie equatropical mo- 
tions, and continued them, with great uniformity, down the Malabar 
coast, across the bay of Bengal, in the strait of Malacca, and through 
the China Sea, until tue ship arrived in Canton river, on the 4th of 
October. The mercury then became nearly stationary, or, if it 
showed at times a sm^ inclination towards tlxe equatropical mo- 
tions, such inclination was not by any means so perceptible as at 
sea. 

'Fhe ship remained at Canton till tlxe 2nd of December, and, al- 
thou*^h there appeared at times a slight tendency in the mercury to 
perform the equatropical motions, the rise and fall was in general so 
small as to be frequently imperceptible ; but, on the departure of the 
ship from Canton river, the motions instantly took place, and con- 
tinued until the ship arrived in Bombay harbour, on the lith of Ja- 
nuary 1803. 

From that day to the 2drd of May, the ship remained at Bombay ; 
and during the whole of that time, no tendency towards the equa- 
tropical motions worth noticing could be perceived. On the above- 
mentioned day, the instant the ship left the harbour, tlxe motions of 
the mercury again took place, and continued, but not always with 
equal regulari^, until the 2nd of July, when the ship again entered 
Canton river. 

During the time the ship continued at Canton, no appearance of 
the motions here treated of, worth remarking, could be perceived ; 
but as soon os the ship left the river, on the 13th of September, they 
again took place, and continued until the 13th of October ; when, 
upon entering the Strait of Sincaporc, they appeared to be diminish- 
ed, but re-assumed their usual appearance as soon as the chip had 
passed the narrow part of the strait. On the 2 1st of October the 
ship arri^^d in the harbour of Prince of Wales^s Island, and a great 
diminution again took place in tlie equatropical motions ; but upon 
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leaving the haHKiur* on the 5th of November, they again returned, 
and continued, with tlieir usual regularity, until the arrival of the 
ship at tlie entrance of Hoogly river, on the 3rd of December, While 
the ship continued in the lower part of that river, a slight tendency 
to the equatropical motions might be perceived ; but up the river, 
at Diamond harbour, the mercury was nearly stationary the whole 
twenty-four hours. 

On the 13th of January 1804, after clearing Hoogly river, the 
equatropical motions again returned, and continued until the arrival 
of the ship at Bombay, on the 12tli of February ; from which day to 
the 18th, when the journal ceases, no signs of the above motions 
could be perceived. 

Concerning the Differences in the magnetic Needle, on Board the Inves^ 
tigator, arising from an Alteration in the Direction of the Ship's 
Head. By Matthew Flinders, Esg. Commander of His Majesty's 
Ship Investigator. In a Letter to the Right Hon. 5?^ Joseph Banks, 
K.B. P.R.8. Read March 28, 1805. [PAiV. Trans. 1805, p. 186.] 

In the years 1801 and 1802, while Capt. Flinders, on board the 
Investigator, was surveying the south coast of New Holland, he ob- 
served a difference in the direction of the magnetic needle, for which 
there appeared no other cause than that of the ship’s head being in 
a different direction, 'fhe compasses made use of on board the above- 
mentioned ship were of Walker’s construction, one excepted, which 
was made by Adams ; and it appears, from a table of observations 
given by Capt. Flinders, that some of the variations here treated of 
were 4® leas, and others 4® greater than the truth. It also appears, 
that when this error was to the west, the ship’s head was to the 
east, or nearly so ; when the error was eastward, the ship’s head was 
in a contrary direction ; and when the observations agree best with 
those taken on shore, which may be considered as having the true 
variation, the ship’s head was nearly north or south. A minute in- 
spection of the table seems to favour the opinion, that the excess or 
diminution of the variation was generally in projwrtion to the incli- 
nation of the ship’s head, from the magnetic meridian, on either side. 

Capt. Flinders, having ascertained 5ie certainty of a difference in 
the compass, arising from an alteration in the |x>int steered, thought 
it necessary, when he wanted a set of bearings from a point where 
the ship tacked, to take one set just before and another immediately 
after that operation. Several specimens of the manner in which these 
bearings were taken are given ; also a ^oimen of the plan he fol- 
lowed in protracting such bearings : these specimens are in the form 
of tables, and are not of a nature to be abridged. 

With respect to the cause of the differences here treated of, Capt. 
Flinders offers the following coiyecturess — 

1st, That the attractive power of the different substances in a ship, 
which are capidile of affecting the compass, is brought Into a sort of 
focal point nearly in the centre of the ship, where the shot are de- 
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posited ; the greatest quantity of iron bmg collected together at 
that part. 

2ndly, That this point is endued ivith the same kind of attraction 
as the pole of the hemisj)here where the ship is : consequently, in 
New Holland, the south end of the needle would be attracted 1^ it, 
and the north end repelled. 

3rdly, That the attractive power of this point, in a ship of war, is 
sufHcientiy strong to interfere with the action of the magnetic poles, 
upon a compass placed upon or in the binacle. 

Ihe above su^ositions, Capt. Flinders thinks, will account for all 
the observed dinerences : and, admitting this opinion to be well 
founded, it ought, he says, to follow, that when the ship is on the 
north side of the magnetic equator, the diflferences in the variation 
of the magnetic needle, arising brom a change in the ship’s head, 
must be directly contrary to those above described. A few observa- 
tions arc given, which tend to confirm tliis opinion, and which also 
seem to show that the variation is more westerly when taken upon 
the binacle of a ship whose head is westward in north latitude, than 
when observed in the centre of the ship. 

Capt. Cook having observed a considerable variation in the com- 
pass while taking some observations upon Pier Head, on the coast of 
New Holland, Capt. Flinders thought it right to make some fresh 
obseirirations at that place. He fotmd, as Capt. Cook had done, that 
the stones which lay on the surface of the ^ound did not produce 
any sensible effect upon the needle, but that a considerable variation 
took place, by a change of situation of a few yards only, at the top 
of the hill. Whether ^is arises from a particular magnetic substance 
lodged in the heart of the hill, or from the attractive powers of all 
the substances of which Pier Head is composed being centered in a 
similar to what Capt. Flinders has supposed to happen in a 
ship, is, he says, a question he shall not attempt to decide* 

The Physiology of the Stapes, one of the Bones of tlte Organ of ffear^ 
ing ; deduct from a comparative View of its Structure and Uses 
in different Animals. By Anthony Carlisle, Esq. F.R,S. Recid 
Apra4, 1805. [PAi7. 7V«iw: 1805, p. 198.] 

The bones of the organ of heating, or ossioula audltiks, in man and 
in the mammalia, form, Mr. Carliide says, a series of conductors, whose 
office seems limited to the conveyance of sounds received through the 
medium of air ; no parts corresponding to such bones being foundin 
fishes. In two of tl^ classes of animals, however, namely, birds, and 
the amphibia of Linnccus, tlusre is only one osaide ol the ^mpanum^ 
which is in the situation of the stapes. 

Mr. Carlisle ^en proceeds to give a minute description of the 
human osaicula audios, especially of tibie stapes. This desctiptlon 
we shall pass over, that we may be Hhe more particular in our aoeount 
of the varieties curved in the last»mentkmed bone in other annuals. 
The configuration of the stapes, or indeed of the other ossicles; is 
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not governed, Mr. C^urlisle says, by the form, halntB, or voice of the 
animal, except in tiK'tHC mammalia which inhabit the waters, such as 
the seal, the walius, and the whale tribe : in these the stapes is more 
massive ; but in tlie otter, which dives occasionally, the sta]:>e8 
does not dilFer from that of the fox. fin the tiger, the dog, and otlier 
feree, the crura are straight, and meet in an acute angle ; but the 
same figure occurs in the horse, in the beaver, in the gOat, and in 
many other herbivorous quadrupeds. In the ccte, the muscle of the 
stapes pulls the ca])itulum at such an angle, as very much to depress 
its subjacent end into tlte fenestra veatibuli : and the joint ap|>ears 
capable of considerable motion. In the walrus, this ossicle is entirely 
solid : in the seal, and in the cete, the bone has only a small per- 
foration instead of tlje crural Jirch. 

—Mr. Carlisle has discovered^ a very remarkable singularity in the ; 
stapes of the marmot, and in that of the guinea-pig. In those ani- 
mals, the bone is formed of slender crura, constituting a rounded 
arch : through this arch an osseous bolt passes, so as to rivet it to 
its situation. This bolt, to whLch“Mr. Carlisle has given the name 
of Pessulus, is placed near the top of the arch, so that, by the action 
of the stapedeus muscle, the upper part of the straight crus is brought 
into contact with the pessulus. The use of this mechanism is not 
obviooSf there being nothing in these animals, excepting their shrill 
wlustle, peculiarly different from others which are destitute of such 
mechanism. In the kangwroo, the stapes is like the corresponding 
ossicle in birds, called Columella. In the two species of Ornitho- 
rhynchus (paradoxus and hystrix). this resemblance to the columella 
is still more striking, and forms an additional point of siinilarity be- 
tween these singular quadraj>eds and birds. These columellee are 
articulated to a small bone, which performs the o^ce of the manu- 
brium of the malleus ; whereas, in birds, the capitulum of the colu- 
mella is slightly expanded, and is joined to a triangular plate of car* 
tilage attadied to the membrana' tympani. In some birds, a small 
foramen occurs in the middle of this plate. 

The amphibia are provided with columelhe similar to those of birds; 
but the cturtilage is united to the under surface of the true skin, with- 
out any apparent application of muscles to alter its tension. 

From the preceding circumstances, Mr. Carlisle is led, he says, to 
the following conclumons -In man, and in most of the mammalia, 
the dgure of the stapes is an accommodation to that degree of light- 
ness which seems a requisite condition ; and that bone is especially 
designed to press on the fluid oontained in the labyrinth ; ulti- 
mate effect of which pressure is, an increase of the tension of the 
membr^ closing the fenestra coehleee. 

Thete does not, in Mr. Carlide's opinion, appear to exist any 
motion between the ossieula audiths that bears any relation to the 
peculiar vibration of sounds. He rather conceives, that the different 
nmtioiis of these bonos oxdy affect the membrana tympani, so os to 
lessen the intensity of violent im|mlses, Sounds of less impetus, not 
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requiring such modulatioxi, are transmitted by the vibrations of the 
integrant parts of these bones» unaccompanied by muscular action. 

'Iliis reasoning, Mr. Carlisle says, is suggested by the columellse 
in the aves and amphibia ; for, since many birds accurately imitate 
a variety of sounds, it may be inferred that they hear as acutely and 
as distinctly as mankind. 

Hie muscles of the ossicula auditiks appear to be of the involun- 
tary kind ; their peculiar stimulus is sound, and the chorda tympani 
is a gangliated nerve. If the above supposition is true, the muscles 
may be considered as all acting togetner ; especially as it is well 
known that some persons who hear imperfectly are more sensible to 
sounds when in a noisy place ; as if the muscles were then excited 
to action. 

It cannot, Mr. Carlisle thinks, be allowed, that the pressure of the 
watery fluid in the labyrinth is necessary to produce the sensation of 
bearing, since birds hear without any such mechanism ; such pres- 
sure, however, would give increased tension to the fenestra cochleae; 
and, as the membrane of that fenestra is exposed to the air con- 
tained within tlie cavity of the tympanum, it appears adapted to re- 
ceive such sounds as pass through the membrana tympani, without 
exciting consonant motions in tlie ossicula auditiks. 

< In onler to investigate the truth of the above opinions, Mr. Car- 
lisle had water, at the temperature ofJliis body, dro])ped from a small 
vial into the meatus extemus, the tragus being previously pulled to- 
wards the cheek. The first drop produced a sensation like the report 
of distant cannon ; and the same eflect succeeded each drop until 
the cavity was filled. 

In this experiment the vibrations of the membrana t 3 nonipam must, 
he says, have been impaired, if not destroyed ; yet the motions of the 
membrane produced by each drop of water aflected the air contained 
in the tympanum, sufficiently to produce a sensible impression. 

That something like this occurs in many kinds of sounds, is, Mr. 
Carlisle thinks, more than probable ; and as the cochlea consists of 
two hollow lialf cones, winding spirally, and uniting at their apices, 
it follows that the sounds affiecting either of the cones must pass from 
the wide to the narrow end ; and the tension of the parts, in mther 
case, will necessarily aid the impressiom^ 

On an artificial Substance which poseessee the principal chdraeieristk 

Properties of Tbrntta. By Charles Hatchett, Esq, F.B,8, Head 

April 25, 1805. {Phil, Trans, 1 805, p. 211 .] 

Mr. Hatchett, after mentioning the experiments made by several 
eminent chemists on the substance generally called Tannin (but 
which he thinks would be better expressed by the word Tmi), ob- 
serves, that the results of those exp^ments tore established, that 
tan is a peculiar substance, naturally formed^ and existing in many 
vegetable bodies, such as oak baric, &c. ; but that no one has ever 
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supposed it could be produced by art, unless a fact observed by Mr, 
Cheuevix, namely, that a decoction of coffee-berries did not predLpi* 
tate gelatine until they had been roasted, may be consider^ as an 
exception* Some recent experiments, however, have, he says, con- 
vinced him, that tan may be formed, not only from vegetables, but 
even from mineral and animal substances. 

The powerful effects observed by Mr. Hatchett to be produced on 
resinous substances by nitric acid, and the discovery made by him of 
a natural substance, composed partly of resin mid partly of atphal- 
tum, induced him to extend his experiments to the bitumens. He 
had found, that almost every species of resin is completely dissolved 
in nitric acid, and so totally changed that water does not cause any 
separation ; and that, by evaporation, a deep yellow viscid substance 
is obtained, equally soluble in water or in alcohol ; whereas, the first 
effect of the above acid on some of the bitumens, for instance, asphal- 
tum and jet, was to form a dark brown solution, whilst an orange- 
coloured mass was separated, which, by subsequent digestion in an- 
other portion of nitric acid, was completely dissolved, and, by eva- 
poration, afforded a yellow viscid substance, nearly similar to that 
obtained from the resins. But coals, which contained little or no 
bitumen, did not yield the yellow substance above mentioned. 

Mr. Hatchett tiien made a similar experiment upon cliarcoal, and 
found it was more readily dissolved than the preceding substances ; 
no residuum was left; and the solution was of a radish brown 
colour. 

All tlie above solutions, when carefully evaporated to drjmess, left 
a brown glossy residuum, which exhibited a resinous fracture ; that , 
left by the solution of charcoal having the most beautiful appearance;'-] 

The chemical properties of these residua were os follows : — : J 

1 . They were speedily dissolved by cold water and by alcohol, ; S 

2. Their flavour was highly astringent. i ^ < 

3. When exposed to heat, they smoked but little, swelled 
and afforded a very bulky coal. 

4. Their solutions in water reddened litmus-paper. 

5. These solutions copiously precipitated the metallic salts, espe^ 
cially muriate of tin, acetite of lead, and oxysulphate of iron. 

lliey precipitated gold from its solution in the metallic state. 

7. They also precipitated the earthy salts, such as the nitrates of 
lime, of bastes, dtc. 

8. The fiixed alkalies, as well as ammonia, deepen the colour of 
these solutions, and, after some hours, render them turbid* 

9. Glue or isinri^ was immedkt^y precipitated from water by 
.these solutions, lliese prec^itates were, in every respect, similar 
to those formed by the sdutions of tan Mtherto known, excepting 
that tluA factitious tan appt^cd to be exempt firom the extract, 
gal^ acid, and mucilage, which commonly accompany natural tan, 

Mr. Hatchett, having thus discovered that tan might be so readily 
formed from vegetable and mineral coals, was led to examine whether 
it could not also be formed from animal coal, For this purpose, he 
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reduced a portion of isinglass to the state of coal, and digested it in 
nitric acid, which at first did not appear to act upon it, but at length 
slowly dissolved almost the whole of it. 7'he solution resembled 
those which have been described, but was of a deeper brown colour ; 
and, when evaporated to dryness, left a residuum, which, upon being 
examined by the re-agents employed in tlie former experiments, was 
found to produce similar effects. 

It appears evident, therefore, that tan may be formed from animal 
as well os from vegetable and mineral coal ; and it also appeal's, from 
what has been stated, that it is composed of carbon, combined with 
a certain proportion of oxygen. It seems, however, necessary that 
the carbon should be uncombined with any other substance. In 
support of this opinion, Mr. Hatchett mentions the following expe- 
riments ; — 

1. A piece of Bovejr coni, which appeared like half-clmrred wood, 
upon being treated witli nitric acid, formed a solution of a deep yel- 
low colour : this solution, when evaporated, left a residuum, which, 
dissolved in distilled water, and examined by various re- agents, par- 
ticularly by gelatine, did not show any signs of its containing tan ; 
the predominant substance appearing to be oxalic acid. 

2. Another piece of Bovey coal, which was more perfectly car- 
bonized, afforded a brown solution, which, unlike the fonner, yielded 
a considerable quantity of tan. • 

8. A portion of the first- mentioned sort of Bovey coal, by being 
exposed to a red heat in a close vessel, and then treated as before, 
was thus converted, almost entirely, into tan. 

4. A coal from Sussex, very like the second sort of Bovey cool, 
also afforded tan, 

5. A piece of Burturbrand, from Iceland, yielded a similar result. 

6. Deal sawdust, treated in the same manner as the former sub- 
stances, afforded oxalic acid, but not any tan. 

7. Another portion of the same sawdust was reduced into char- 
coal, which, treated as before, was thereby converted into ton. 

8. Teak wood, which Mr. Hatchett had previously ascertained 
not to contain either gallic acid or tan, was reduced into charcoal, 
which was as readily converted into tan as the substances already 
mentioned. 

Mr, Hatchett then adverts to a series of experiments he is making 
on the slow carbonization of vegetable substances in tlie humid way, 
a few of which, he says, he is compelled to notice, on account of 
their being intimately connected with the present subject. In these 
experiments he has observed, that concentrated sulphuric acid dis- 
solves resinous substances, forming a yellowish brown transparent 
sdiution, which, by dig^tion, becomes intensely black. Concentrated 
sulphuric acid readily (^solves the common turpentine of the shops. 
If a portion of this solution be immediately poured into cold water, the 
tur})entine is precipitated, in tiie state of common ydilow rosin. But 
if another portion of the same solution be, after the lapse of an hour 
or more, pWod into cold water, the resin thus formed is not yellow, 





but dork brown. If four or five Iiouib elnpte' before the aolutkm i* 
poured into tlie water, the reein precipitated ie found to be com* 
pletely black. And if the digestion is continued for several days^ or 
until there is no longer any production of sulphureous gas, the tur- 
pentine is converted into a black porous coal, which does not contain 
any resin, although a substance hereafter noticed may frequently be 
separated fit>m it by digestion in alcohol. 

When common resin was treated in the same manner, about 43 
per cent, of the coal was obtained, which, after exposure to a red 
heat in a loosely-covered platina crucible, still amounted to more 
than 30 per cent., and appeared to possess properties very similar to 
those of some of the mineral coals. 

Mr. Hatchett having obtained, in the manner above . described, 
yellow resin, brown resin, black resin, and coal, jfrom a quantity of 
common turpentine, dissolved a portion of each of these, and ali^ of 
the turpentine, in nitric acid, and then reduced the solutions to dry- 
ness. The residua, which varied in colour, from yellow to dark 
brown, were dissolved in distilled water, and examined by solution 
of isinglass and other re-agents. 

1 . solution of the residuum of turpentine was of a pale straw 
cobur, and did not contain any tan. 

2. That of the yellow resin resembled the former in every respect. 

3. That of the brown resin was of a deeper yellow, but did not 
afford a vestige of tan. 

4. That of the black resin, on the contrary, afforded a consider- 
able portion of tan, 

5. Hiat of the coal afforded tan in great abundance. 

Hence it eq)pears, that these modifications of turpentine yield tan 
only in proportion to the quantity of their original carbon, progres- 
sively converted into coal. 

Other substances, particularly various kinds of wood, copal, am- 
l^r, and wax, when reduced into coal in the humid way, were in 
like xnanner converted into tan by nitric acid. 

But tan may, Mr. Hatchett says, be artificially produced, without 
the help of nitric acid ; for if any the reams, or gum resins, after 
bng diction with sulphuric acui, are digested with abohol, a datk 
brown solution is form^ which, by evaporation, yields a mass timt 
is soluble in water or in alcohol, and which copiously predpitatec 
g^tine^ acetate of bad, and muriate of tin, but princes only a 




Tn the subsequent section of tiiis paper, Mr. Hatchett mentions 
some circumstances which induce him to tiiink that a natural pro- 
cess, similar to those above described, sometimes takes place in peat 
moors, and that tan has been, and continues to be, formed during 
to gradual carbonization and conversion of the vegetable matter 
into peat. SiqqKising this opinion to be correct; it seems, he says, 
at tot difBcult to conceive how the formation of tan is e^cted 
during the growth of those vegetables from which it has hitherto 
been obtained ; but after adverting to tiie experiments and obstm- 
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tionfl of Mr. Biggin and Mr. Davy, which ahow that the propc^ion 
of tan in the aune trees is different at different seasons, and that it 
is principally contained in the white interior bark, which bark is 
eomparatirely most abundant in young trees, he observes, that there 
seems to he an intimate connexion between the formation of new 
wo(td and the formation of tan, in those vegetables which afford the 
latter; and thinks it very probable that such vegetables have the 
faculty of absorbing more carbon and oxygen tl^ is required in 
the formation of the vegetable principles, especially of the woody 
fibre ; and that this excess of carbon and oxygen, by chemical com- 
bination, becomes tan, which is secreted in the white interior bark, 
and afterwards decomposed, and employed in the formation of the 
new wood. 

The ligneous substance of vegetables, Mr. Hatchett says, appears 
to be composed of carbon, oxygen, hydro^n, and nitrogen ; a^ he 
has reason to think, from some syntlietical experiments he has mode, 
that tan consists of 53 parts of pure carbon, and 47 of oxygen. 

In the concluding secdon, Mr. Hatchett observes, that whole 
of the present paper may be concentrated into one simple fact, 
namely, that tan is composed (at least essentially) of cai^on and 
oxygen ; and that, although it has hitherto been deemed a peculiar 
principle, formed by nature in cmtipn vegetables, it may, with tlie 
greatest ease, be produced, by presenttng oxygen to carl^n in the 
liumid way, under the circumstances which have been described^ 

Since the experiments which have been related were made, Mr. 
Hatchett has, he says, further proved the efficacy of the faedtious 
tan by actual practice ; as he has converted skins into leather by 
meaxis of tan produced firom mateiials wMch, to professional men, 
must appear extraordinary, such as deal sawdust, asphaltum, turpen- 
tine, pit-coal, wax caudle, and a piece of the same sort of skin. 
Allowing, therefore, that the artificial production of tan must for the 
present be principally regarded only as a curious chemical fact, not 
altogether unimportant, yet, as the principle on which it is founded 
has been develop, we may, Mr. Hatchs thinks, hope that a more 
•oonomical proems will be discovered, so that every tanner may be 
enabled to prepare his tan, even from the refuse of his present ma- 
terials* 

fh» of a fulh&rmn Womn in whm the Ovaria were 

J9ty ilfr. Charles Fears, F.L.8. Communicated hy the R^t Ban. 

Sir Josqjh Banks, K.B, P,R.8. Read May 9, 1905. [PAi/. 

JVtms. 1905, 225,] 

llie woman whose case is here deserffTed was bom in Badaorshiiw 
in Bie year 1770. She was of a fair oomplexiaa, and, except whan 
irritated, of a mild temper. In her diet ^ was remarkably abate- 
mioits, eating very littk, either of animal or veget^e food ; and if 
at any time she ate a hearty meal, or took oeveral kindi of food, ahe 
was so rnucii affected by it as to foint. She was of a costive habits 



iiddom having a passage oftener than once in nine days, sometimes 
only once in lourtcen days. She ceased to grow at ten years of age, 
and was only four feet six inches in height. Across the shoulders 
idle measured fourteen inches* but her pelvis measured only nine 
inches, from the ossa ilia to the sacrum. Her breasts and nii^les 
never enlarged more then those of a man; nor did she ever men- 
struate* or show any other sign of puberty, either in mind or body ; 
on the contrary, she always expressed aversion to the fhmiliaiities of 
young men. 

At the age of twenty-one she became uneasy at finding herself 
different from other women, and, attributing the difference to her 
not having menstruated, frequently applied for medical advice. 

She was, from her infancy, subject to the attacks of a complaint 
in the chest, attended with cough. These attacks increased in vio- 
lence as she advanced in age ; and in her twenty-ninth year, one of 
them came on, attended with convulsions, of which, after a few hours, 
she died. 

Upon examining the female organs after her death, it appeared that 
the 08 tincse and uterus had the usual form, but had not increased 
beyond their size in the infant state, llie passage into the uterus, 
througli the cervix, was oblique, and the Fallopian tubes were per- 
vious to the fimbriie. The ovaria were so indistinct that they rather 
showed the rudiments which ought to have formed them, than any 
part of their natural structure. 

Prom the history of the preceding case, it appears, not only that 
an imperfect state of the ovaria is attended with an absence of all 
the characters belonging to the female after puberty, but also that 
the utenis itself, although perfectly formed, was checked in its growth, 
in consequence of the imperfect structure of those parts. 

A I>e9criptim of Malformation ia the Heart of an Infant, By Mr, 

Hugh Chudleigh Standert. Cmnmunicated by Anthony Carlisle, 

Meq, Read May 9, 1805. \PhiL lYans, 1805, p. 928.] 

The infont here treated of died at the age of ten days, during which 
period nothing particular was remarked, except that the skin exhi- 
bited the blue colour so common in cases of imperfect pulmonary 
circulation. 

Upon opening the body, all the viscera were found in the natural 
state, except the heart, which exhibited the following remarkable 
stmdture; 

Bktemally, only one amide couM be peredved, into which the 
pdmonary T(^s and venw cavse entered in the Usual manner. The 
pulmmiary artery was wanting, and the body M the heart had but 
one ventricle, whidi waa separated from the auricle by tendinous 
vdves, and opened into the aorta. 

The auricle was also su^e, and had a narrow muscular band, which 
crossed the ostium venosum, in the place of the septum. The aorta 
sent off an artery from the situation of the ductus arteriosus : this 

o 2 
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artery waa divided into two branches, to supply the lunge. Hieee 
vesflc^ were of small diameter. 

The pulmonary veins were four in number i but the area of these, 
and that of the vessel which acted as the pulmonary artery, did not 
exceed half the usual dimensions. 

The child, while alive, was seen by Dr. Combe, who did not 
observe that its respiration, temperature, or muscular action, were 
materially affected. 

On a Method of analysing Btones containing fiaed Alkali, by Means of 
the Bofacic Acid» By Humphry Davy, Msq^ F.RB. Brofossor of 
Chemistry in the Royal Institution. Read May 16, 1805. [PAi^ 
TVans. 1805, p. 231.] 

The method of analysis here described by Mr. Davy is founded m 
the attittbtion of the boracic acid for the simple earths, which is epn- 
sidterabii^t the heat of ignition, and on the ease with which the 
compounds formed with them are decomposed by the mineral acids. 

The process is as follows ; 100 grmns of the stone to be examined 
must be fused for about half an hour, in a strong red heat, with 200 
grains of boracic acid ; an ounce and a half of nitric acid, diluted 
with seven or eig^t times as much 'water, must be digested upon the 
mass till the whole is decomposed ; and the fluid must then be re* 
duced, by evaporation, to an ounce and a half or two ounces. 

II the stone contain sdex, it will now be separated : this must be 
collected uiion a Alter, and washed with distill^ water till freed from 
the bomcic acid and all other saline matter. 

TUe^water that has passed must be mixed with the other 4uidf and 
the mixture evaporated till it is reduced to a convenient quantity, 
for instance, half a pint. It mxist then be saturated with carbonate 
of ammonia, and boiled with an excess of this salt till all precipitable 
matter has fallen to the bottom of the vessel. 

The earths and metallic oxides must be sepamted by the Alter, and 
to the filtered liquor must added nitric acid, till it tastes very 
sour : it must then be evapomted tSi the boracic acid appeeurs free. 

. The fluid must be again passed through the filter, and evaporated 
to dryness ; when, by exposure to a de^ee of heat equal to 450^ of 
Fahrenheit, the nitrate of ammonia wiU be decomposed^ and the ni* 
trate of fixed alkali wiU remain in the vessel. 

The remaining earths and oxides Mr^ Davy has separated by t^e 
usual processes. The alumina he has separate by soMion of pot- 
a4i; tibe lime by sulphuric ac^d ; the oxide of iron by wwcdnhte of 
ammonia; the manganese by hydrosulphuret pi ppt^; and tim 
imtgnwia by pure soda. 
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On th Direction and Velocity of the Motion of the Sun, and Solar 

Syetem, By William Hcrschel, LJL,D. F.R.S, Read May 16, 

1805, [Phil. Tmtne, 1805, 233.] 

Although, in tiie title to this paper. Dr. Herechel mentions both 
the direction and velocity of the solar system, 4t is bis intendon, he 
says, to limit his iaquiries, at present, to the £rst of these subjects, 
and to discuss the other at some future opportunity . He is induced 
to enter into tliis inquiry, because a solar motion, if estabUshed, 
seems to contradict the original intention for which it was intro- 
duced ; namely, to take away many of the proper motions of stars, 
by investing the sun with a control one. But as the solar motion 
mH reveal a greater number of concealed real motions than need be 
admitted if the sim were at rest, the necessity of admitting its motion 
ought to be well established. 

From the motion of tiie secondary planets round the primwy ones, 
and of these round the sun, the solar motion must be allo^jjjijd to be 
a very possible event ; and the rotatory motion of the sun, 
a displacing of the solar centre has been inferred, also indicates a 
motion of translation in space ; for it does not appear probable that 
any mechanical impression should produce the former without occa- 
skmlng the latter. 

It would, Dr. Herschel thinks, be w^orth while for those who have 
fixed instruments, to observe those stars which change their magni- 
tndes periodically ; for, as this change is probably owing to a rotatory 
mution, a real motion in space may be expect^ to attend it : and, 
on the other hand, all those stars that have a motion in space may be 
supposed to have also a rotation on their axes. 

Dr. Herschel now proceeds to consider the symptoms of parallactic 
motions. If, says he, the sun l>e supposed to move towards a certain 
part of the heavens, the stars will appear, to an inhabitant of the 
earth, to move in an opposite direction. Thk may be called the 
parallactic motion of a star ; and, if the star has no real motion, it 
will also be its apparent moti<m ; "but, if the star chould have a real 
motion, it will appear to move along the diagonal of a parallelogram, 
which diagonal will represent its r^ motion. This is illustrated by 
a diagram^ to which wC must refer for a fuller explanation of this 
part ^ the pi^per. We shall only observe, that the absolute motion 
of a star in spa^ will still remam unknown, as well as its velocity, 
because the inclination of that motion, on which its real velocity will 
d^nd, adimts the gmtest variety of directions. 

In order to ascertain whether paraliactic motions exist, we ought, 
Ihrl Herschel says, to examine the brightest stars ; it being probhble 
that they are most liable to be viribly afiboted by solar motion ; and 
we should also mk for a criterion by which parallaotio motions may 
be distinguished from real motions. This we find in their directions ; 
for, hf a solar motion all parallactic motions will tend to a 

S int in oppMition to mi direction; whereas real motions will be 
pmed in^criminately to all parts of i^ace. 
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Dr. Hersch^l hsut delineated the meeting of the arches, arising 
from a calculation of the proper motions of the 86 stars in Mas- 
kelyne’s Catalogue, on a celestial globe ; and finds that, in the 
nortliem hemisphere, no less than ten of those intersections are made 
by stare of the first magnitude, in a very limited part of the heavens, 
about the constellation of Hercules. U]>on all the remaining surface 
there is not the least appearance of any other than a prontiscuous 
situation of intersections, and only one of these made by arches of 
principal stars. 

A table is then given of the calculated mtuatlons of the above- 
mentioned ten intersections in right ascension and north polar di- 
stance ; and it is observed, that if the intersections mode by the 
proper motions of some large stars of the next order, and the arches 
in which the stars of the first magnitude move, arc examined, no 
less than fifteen unite with the former ten in pointing out tlie same 
part of the Imavens as a parallactic centre. This, Dr. Herschel 
thinks, can hardly fail to be considered as a convincing proof of the 
motion here treated of. 

The changes in the position of double steu^ are next considered ; 
and these, I>r. Herscliel thinks, it will be more eligible to ascribe to 
the effect of parallax than to admit so many separate motions in the 
different stars, especially as the parallactic motions of at least half 
of the 56 double stars described by him, point out the same apex of 
n solar motion by their direction to its opposite parallactic centre. 

Dr. Herschel then remarks, that if the proper motions of the stars 
were such os they ap|>ear to be, they would exhibit an incongruous 
mixture of great velocity and extreme slowness. Of this incongruity, 
severil instances are enumerated ; but it will, he says, be shown, 
when the direction and velocity of the solar motion are explained, 
that tiiese incongruities are mere parallactic appcarancen. 

With respect to the twcultatiou of a small star by a large one. 
Dr. Herschel will, he says, prove, when the solar motion is esta- 
blished, that the vanishing of the small star near ^ Cygni is, as for 
as we can judge at present, only a parallactic appearance. 

Dr. Herschel now proceeds to consider the direction of the solar 
motion ; the expedience of admitting such motion being, he thinks, 
after what has been said, no longer questionable. 

He begins by proving, that when the proper motions of two stars 
are given, an apex may be found, to which, if the sxin be supposed 
to move with a certain velocity, the two given motions may be re- 
solved into apparent changes, arising from sidereal ]>arallax; the 
stars remmning perfectly at rest The mode of proving this, in 
which Arcturus and Sirius ore used as examples, will not admit of 
abridgement. But, from the nature of proj^r motions, it follows^ 
that when a third star does not lead us to the same apex as the 
other two, its apjxirent motion cannot be resolved by Ae effect of 
parallax alone : and, although we may accoujpit for the proper motion 
i>f the tliird star, Cape 11 a for instance, by refining the same apex of 
the solar motion wlxich explained the Rpi>erent motions of the other 
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two, yet, in doing tUU, we muet aeeign a liigh degree of real motion 
to Capella. To this it may be objected, that we have no reason to 
deprive Arcturua and Sirius of real motions, in order to give a motion 
of the same nature to every star that has a proper motion not tending 
to tiie same parallactic centre as the motions of Arotums and Sirius. 

It appears, therefore, that such an apex for the solar motion ought 
to be hxcd upon as is equally favourable to every star that is proper 
for directing our choice ; and our aim must be, to reduce the proper 
motions of the stars to their lowest quantities. 

From a table given by Dr. Herschel, it appears, that the sum of 
the apparent motions of the six principal stars whose intersecting 
arches are given, namely, Sirius, Arcturus, Cai^ella, Lyra, Aldcbaran^ 
and Procyon, is 6 '^*353 ; and if we suppose the point towards which 
the sun moves to be A HercuUs, the annual proper motions of the six 
stars will be reduced to real motions of no more than 2"*219. 

It appears, from the inspection of a figure that represents the 
quantities of real motion required when X Herculis is fixed upon, 
^at, by a regular method of approximation, a situation might be 
found where the apparent motion of the six stars would be much re- 
duced, Accordingly, by fixing upon a point near the following knee 
of Hercules, whose right ascension is 270*^ 13', and north polar di- 
stance 64® 45', the annual proper motion of the six stars was reduced 
to l''*459, which is 0''*760 less than when the apex was X Herculis. 

In approximating to the above point, the line of the apparent mo- 
tion of Sirius was principally considered ; but, as Sirius is not the 
star that has the greatest proper motion, it occurred to Dr. Herschel 
that another minimum, obtained from the line in which Arcturu* 
seems to move, would be more accurate ; and he was soon led to a 
point, not only in the line of the apparent motion of Arctunis, but 
equally favourable to Sirius and Procyon, the remaining two stars 
that have the greatest motion. The right ascension of this point is 
245* 52' 30", and its north polar distance 40® 22'. 

If the principles which have been laid down for determining tb« 
solar motion are admitted, tlie above apex must be v^ry near the 
truth ; for an alteration of a few minutes in right ascension or polar 
distance, either way, will increase the required real motion of these 
stars. The sum of the real motions with the before-mentioned apex 
is only *869, being less than that of the former calculation by -599. 

Dr. Herschel does not, he says, mean to assert that riaese real mo- 
tions can be actually reduced to the low quantities above mentioned : 
but, whatever may be the sum of real motions required to account 
for the phenomena of proper motions, the foregoing arguments can- 
not be affected by the result ; for, as it is known that proper motions 
exist, and no solar motion can resolve them entirely into parallactic 
motiofiis, we ought to give the preference to that direction of the 
motion of the sun that will take away more real motion than any 
other. 
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On the Reproduction of Bttdg. By Thomas Andrew Knight, Esq, 

F,R.8, In a Letter to the Right Hon. Sir Joseph Banks, K.B. 

F.R,8. Read May 23, 1805. [PAiV. Trans. 1805. p. 257.] 

Mr. Knight begins his paper by stating, that every tree, in the 
u«ual course of its growth, generates the buds that expand in the 
succeeding spring ; but if these buds are destroyed, during the winter 
or early part of the spring, other buds are in many species gene- 
rated ; which buds perform the office of those tliat previously existed, 
except that they never aifbrd blossoms or fruit. This reproduction 
of buds has not escaped the notice of naturalists ; but it does not 
appear that they have ascertained from which of the various sub- 
stances of the tree the reproduced buds derived their origin. 

After noticing some erroneous opinions respecting the origin of 
buds, Mr. Knight proceeds to relate some observations and experi- 
ments made by him on this subject. If the fruit-stalks of the Sea 
Cele {Crambe maritima) are cut off in the spring, tlie medullary sub- 
stance decays, and a cup is formed, the sides of which consist of a 
woody substance, perfectly similar to the alburnum of trees. From 
the interior port of this substance, new buds are frequently gene- 
rated in the ensuing spring : hence it is obvious, that the buds, in 
this case, do not spring from the bark ; but it is not equally evident . 
that they do not spring from some repioins of the medulla. 

In the autumn of 1802. Mr. Knight discovered that the potatoc 
possessed a similar power of reproducing its buds; which buds 
sprung from tubers generated on the surfaces made by the knife in 
dividing the root. In a former paper he has given some reasons for 
supposing that the internal substance of the potatoe is alburnous ; 
he now observes, that there is in the young tuber a transparent line 
through the centre, w^hich is probably its medulla ; and that tlie re- 
produced buds did not spring from the central part, nor from the 
surface in contact with the bark, but from what he has supposed to 
be the alburnum erf the root. 

The author now gives on account of the experiments made, in the 
autumn of 1802, on young apple, pear, and plum trees, raised by 
him from seed, and, at that time, about two inches above tlie ground. 
These plants, after removing some of the soil, were (’ut off, about an 
inch below where tlie seed-leaves formerly grew ; so that a portion 
of the root, about an inch long, and without any bud upon it, re- 
mained exposed. In the beginning of April, many small elevated 
points were seen on the bark ; these appeared to proceed from the 
attumom, and, as tlie spring advanced, perforated the bark, and 
produced shoots. 

As it might be supposed that in . the preceding experiments the 
buds may have originated from the medulla, Mr. Knight thougdit it 
right to make some similar experiments on old trees ; and foui^ tlie 
buds were reproduced by such trees, exacU^ in the same manner as 
by the annual roots. 

Mr. Knight, in a former paper, has remarked, that the central 
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Yessek appear to derive their origin from the albumous tubes ; lie 
now thinicB it not improbable that the lateral* as well as the terminal 
orifices of the albumous tubes, may possess the power of generating 
central vessels* and that these vessels give existence to the repro- 
duced buds and leaves* 

Mr. Knight attempted to discover in seeds a similar power to re- 
generate their buds ; hut no experiments he could make were de- 
cisive, as he was never able to satisfy himself that all the buds could 
be eradicated without the base of the plumula being destroyed. 

The power of reproducing buds here treated of, is not possessed, 
Mr. Knight says, by annual or biennial plants ; but he relates that 
a turnip, from which the greater part of its fruit-stalks had been cut 
off, and of which all the buds had been destroyed, remained some 
weeks in an apparently dormant state ; the first seed in each pod 
then germinated, and, bursting the seed-vessel, seemed to perform 
the office of a hud and leaves to the parent plant during the short 
remaining term of its existence. 

Mr. Knight takes this opportunity to correct an inference drawn 
by him, in a former paper, from an experiment in which, after in- 
verting a shoot of a vine and removing a portion of its bark, more 
new wood was generated on the lower lip of the wound, now i)e- 
come uppermost, than on the opposite lip. He has there inferred, 
that this effect was produced by sap which had descended from the 
leaves above. But as the branch was employed as a layer, the matter 
which would have accumulated on the opposite lip of the wound had 
been exi>ended in the formation of roots ; a circumstance which, at 
that time, escaped Mr. Knight’s attention. 

Some Account of two Mummies of the Egyptian Ibis, one of which was 
in a remarkably perfect State, By John Pearson, Esq, F,R,S, 
Read June 13, 1805. IPhii. Trans, 1805, p. 264.] 

After some general observations on the art of embalming, as it was 
practised by the ancient Egyptians, and on the various kinds of ani- 
mals embalmed by them, Mr. Pearson proceeds to give a particular 
description of the very perfect mummy of an Ibis, which forms the 
chief subject of the present paper. 

lliis mummy was taken out of the catacombs at lliebes, by the 
late Major Hayes, in the year 1802 or 1803, It was enveloped in 
cloth, and contained in an earthen jar, similar to those which are 
found at Saocara. Upon unrolling the bandage with which the 
mummy was covered, it was found to consist of strips of cloth, about 
three inches broad, which were strong and firm. The first circum^ 
volurions of this cloth separated easily ; but as the work proceeded, 
they were found to adhere more firmly, and at last were so closely 
united, that it was necessary to divide them by means of a strong 
knife. Each layer of cloth seemed to have been imbued with some 
bituminous substance in a liquid state ; and the bandages were further 
secured by means of thread, in such a manner that the whole ma^ 
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wa» rendered iirm and eoherent ; when the bandage waa removed^ 
the bird a]ppeared to be covered with the same kind of bituminoue 
eubetance tl^t had cemented the stripe of cloth* As much of this 
substance as could be removed without injuring the bird was now 
carefully taken off; and after the labour of several hours, Mr. PeatiKm 
succeeded in displaying the whole bird as it had been ori^aally de- 
posited by the embalmer. 

The neck of the bird waa twisted, so that the vertex of the head 
lay a little to the left of the sternum. The bill descended between 
tlie feet, and reached to the extremity of the tail. The feet were 
bent upwards, and placed one on each side of the head. The wings 
were brought close to the sides of the body. The feathers of the 
back and wings were wliite, tipped at their extremities with dark 
brown. The tail feathers could not be su^ciently cleared hrotn the 
bituminous substance, to determine tlieir colour. From the state of 
the quills of the wing feathers, it appeared that the bird had attained 


its full growth. 

The dimensions of this bird were as follows : inchea. 

From the tenninatlon of the neck to tlie extremity of 

the tail 

l.<ength of the neck 6j 

he. .d and bill 8 

— — sternum 4 

metatarsal bone 3n 

Ixjngest toe 3 k 

Width at the shoulders 4^ 

Circumference of the body 18^ 

Weight of tlie whole, 1 ounces, TVoy. 


No paiticulor marks of decay can be perceived in this mummy, 
although it is probable, Mr. Pearson says, that the greater part of 
3001) years has elapsed since it was embalmed. It was, he thinks, 
immersed in the bituminous matter, while that matter was in a liquid 
state ; but that it was not boiled therein, as Grew supposed, is evi- 
dent, from the featliers not being corrugated, or otherwise materially 
changed from their natural state. 

Mr. Pearson unrolled another mummy of an Ibis, also sent from 
Hiebes by Major Hayes, which appeared to have been embalmed in 
a different manner. The cloth of this latter was of a coarser texture; 
it had not been so thoroughly imbued wdth bitumen, nor were the 
circular bands continued to the body of the bird, which was merely 
wrapped in several pieces of clotii. Tins mummy was in such a state 
of decay, that no remains of the head or bill could be discovered. Tlie 
exterior layer of feathers was in general of a dark colour, some of 
them tipped with white. The plumage of the neck and t«dl was 
white ; the latter had a tufted appearance. 

Whether the two birds here described were what authors have 
called the white and the black Ibis, Mr. Pearson cannot, he says, 
presume to determine. With respect to the mode in which such 
birds were embalmed, it aj>i)cars, he thinks, contrary to what it 
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stated by Herodotus to have been tlte practicQ in embalmiag human 
bodies, tliat the stomach and intestiiiea were not removed, as upcm 
examining the interior parts of the last-mentioned Ibis, Mr, Pearson 
met with a soft spongy substance, containing several scarahsei in an 
imperfect state. These, he supposes, bad been taken as the food of 
the bird, and were not digested at the time of its death. He also 
observes, that as larvae of dermestides and other insects have been 
detected among the dust and bones of the mummy of an Ibis, it may 
be presumed that this bird was not always in a fresh state at the 
time when it was embalmed. 

Observations on the singular Figure of the Planet Saturn, Eg William 

UemcheX, LL,I).F,R,S, Read June 20, 1805. [Mi/. IVans. 1805, 

p, 272.] 

Notwithstanding the variety of extraordinary phenomena already 
observed respecting the ]>3anet Saturn, there remains, Dr. Herschel 
says, a singularity wliich distinguishes the figure of Saturn from that 
of all the other planets. 

He had, in the year 1776, observed that the body of Saturn was 
not exactly round, and had found in the year 1781 that it was dat>* 
tened at the poles, at least as much os Jupiter. In the year 1789 
liG measured the equatorial and polar diameters, and supposing there 
could be no other particularity in the figure of the planet, ascribed a 
certain irregularity he i)erceived in other imrts of the body, to the 
interference of the ring. 

Dr. Herschel now relates a scries of observations made in the 
months of April, May, and June, of the present year, of which tlio 
following are the most remarkable. 

April 12. — Tlie flattening of the polar regions appeared not sa 
gradual as in Jupiter, and seemed not to begin till at a high latitude. 

April 18, — situation of the four points of the greatest curva- 
ture was measured with Dr, Herschers angular micrometer, power 
527. Their latitude was found to be 46" 38^ ; but as neither of tlie 
cross wires could be in the parallel, no great accuracy, Dr. Herschel 
says, could be expected. 

ApriM9. — Ten-feet reflector, power 400. The figure of Saturn 
was somewhat like a parallelogram, witli the four comers rounded 
off deeply. A measure of the position of the four points of the greatest 
curvature, taken tliis night, gave their latitude 45" 44'-5, 

May the 5th, 12th, and 13th. — ^'ren-feet reflector, witli diflerent 
powers. Jupiter and Saturn were viewed alternately, and compared, 
A greater curvature was evident at the polar and equatorial regiotis 
of Jupiter than at those regions in Saturn, lliese alternate obser- 
vations were many times repeated, and the oftener Uie planets were 
compared, tlm more striking appeared the diflerenoe in &eir shape. 

May 26. — Ten-feet reflector, ^wer 400. llie diflPerence in the 
tliree diameters of Saturn was evident without measurement. That 
which passes through the points of the greatest curvature being the 
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largest ; the equatorial diameter the next ; and the polar diameter 
the smallest. 

June 1 .—Two measures of the latitude of the greatest curvature 
were taken, by setting the fixed thread of the micrometer to the di- 
rection of the ring. 'Fhe mean of these was 43° 20^ 

June 2nd. — Tlie two planets were viewed alternately, witli powers 
of 300, of 200, and of 160 j and even with the lowest of these, the 
diflFerence in the figure of the planets was very evident. 

The telescopic appearance of Saturn was then compared with a 
figure drawn from the measures Dr. Herschel had taken, combined 
with the proportion between the equatorial and polar diameters de- 
termined in the year 1789. From these a corrected figure was 
formed, of which an exact copy is given. The dimensions of it, in 


proportional parts, are, — 

Diameter of the greatest curvature 36 

Equatorial diameter 35 

Polar diameter 32 

Latitude of the longest diameter 43° 20^ 


These observations, Dr. Herschel thinks, may tend, in some mea- 
sure, to ascertain the quantity of matter in the ring and its solidity ; 
they also afford a new instance of the effect of gravitation on the 
figure of planets ; fer in the present case the ojqiosite influence of 
two centripetal, and two centrifug^ forces, must be considered. 

On the magnetic Attraction of Oxide$t of Iron. Bij Timothy Lane, 

Eaq. F,R,S, Read June 20, 1805. [l^hiL Trans. 1805, p. 281. j 

Mr. Lane having observed that liordened iron la not so readily at- 
tracted by the magnet as soft iron, was proceeding to make some 
experiments on the subject, when he was 1^, by Mr. Hatchett’s paper 
on Magnetical Pyrites, &c., to examine what magnetical properties 
iron possessed when free from inflammable matter. For this purpose 
he procured some of the precipitate sold at Apothecaries' Hall under 
the name of Ferrum precipitatum, and which is prepared by adding 
purified kali to a solurion of sulphate of iron. I'his precipitate, the 
author says, has no magnetic particles ; nor, when exposed to a clear 
red heat, does it acquire any, except when smoke or flame have access 
to it. The solar heat, when concentrated to the degree at which 
glass melts, does not render this oxide magnetic, j)rovided it be pro- 
tected by glass from the dust floating in the air ; if not so protected, 
many of the particles become magnetic. 

Mr. Lane then rublied various portions of the oxide, in a glass 
mortar, with diflTerent combustible substances, namely, co«d, sulphur, 
charcoal, camphor, ether, alcohol, but found the oxide was not 
thereby rendmtsd ma^etic, without the assistance of a degree of 
heat equal to that of melting lead ; with that degree, however, it 
became magnetic. Hydrogen, when aided by a red heat, had the 
same effect. Charcoal and cinders, well burnt, were found to re- 
quire a longer continuance of the heat, to have their full effect on 
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the oxide, than dry wood, coal, or sulphur. A single grain of Cam- 
])hor, dissolved In an adequate portion of alcohol, was found suft- 
cient, when assisted by a red heat, to render all the particles of 100 
grains of the oxide magnetic. But such substances as are easily sub- 
limed, will, by a continued application even of a low heat, quit the 
oxide, leaving it, as at first, uumag^ietic. Hence we may understand 
why Prussian blue, sulphurets, and ores of iron, containing inflam- 
mable matter, become magnetic by the agency of heat, and revert to 
their unmagnetic state if the heat is continued long enough to drive 
off the infl^mable matter. 

The intention of this paper, Mr. Lane says, is to prove that mere 
oxides of iron are not magnetic ; that inflammable substances do not , 
render them magnetic until such substances are, by heat, chemically 
combined with them ; and that when the combustible substance is 
again separated by heat, tlie oxides return to their unmagnetic state. 

Additional Experiments and Remarks on an artificial Substance, vjhich 

possesses the principal characteristic Properties of Tannin. By 

Charles Hatchett, Esq, F,R,S, Head June 27, 1805. [PAi7. Trans, 

}B05,p, 285.] 

Mr. Hatchett w^as, lie says, at first inclined to consider the arti- 
ficial tanning product us exactly similar to the natural vegetable prin- 
ciple cjdled tannin ; but as there appeared to be a considerable dif- 
ference between them with reaj>ect to the effect of nitric a<nd (which 
acid produces the one w hile it destroys the other), he tliought it ne- 
cessary to make some experiments on the comparative effects of this 
acid on those substances which contain the largest proportions of 
tannin. 

He accordingly subjected the artificial product, sometimes alone, 
and sometimes mixed with otlier substances, to the action of nitric 
acid; and although Mr. Hatchett cannot, he says, assert that this 
substance is absolutely indestructible when repeatedly distilled with 
that acid, yet the results of his experiment# showed that the de- 
struction of it, by tlmt means, would be a wotK of considerable time 
and difliculty. 

Muriatic acid also, appeared to have no effect on this substance ; 
and Mr. Hatchett remarks, that the solutiojxs of it seem to be coin- 
pletely imputrescible, also, that tliey do not become mouldy, like the 
infusions of galls, sumach, &c. 

Some comparative experiments were then made, by means of ni- 
tric acid, on galls, sumach. Pegu cutch, kaacutti, common cutch, and 
oak-bark ; from which it appeared, that although the artificial i>ro- 
duct is by much the most indestructible of all the tanning substances, 
yet there is some difference in that respect between the various kinds 
of natural tannin ; common cutch and the tannin of oak-bark resist- 
ing the effects of nitric acid much more than galls, sumach, kascutti, 
and Pegu cutch. 

A number of miscelluneou# experiments on the substance here 
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treated of ere then d^ribed» of which we idudl only mention one» 
made to ehow the effecte of heat upon it. 

Twenty grains of the substance, prepared by means of nitric acid 
from pure vegetable charcoal, were subjected to a high degree of heat 
in a glass retort, A small quantity of nitric acid, from which the 
substance had not been entirely fr^d, first came over ; after this a 
considerable quantity of ammonia was suddenly produced, which was 
succeeded by carbonic acid and a small quantity of nitrogen 
A bulky coal, weighing 8^ grains, remained, which, by incineration, 
yielded grain of brownish white ashes, consisting principally of 
lime. 

Mr. Hatchett now relates an experiment made with indigo, by 
which he ascertained, that a variety of the vegetable tanning sub- 
stance might be formed without previously converting the vegetable 
body into coal ; and he has, he says, since discovered, that although 
indigo yields this substance more readily than most (^ther vegetable 
bodies, yet very few of those bodies are to be cousidered as excep- 
tions. He had in his former paper stated, that in his experiments 
upon common resin it was necessary to developo part of me carbon 
in the state of coal by sulphuric acid, in order to produce the tanning 
substance ; but he has since found, that when the abstraction of ni- 
tric acid was several times repeated, tliat substance might be ob- 
tained not only from common resid, but also from several other re- 
sinous bodies. 

In the course of these experiments Mr. Hatchett found, that by 
treating dragon's blood with nitric acid, a feather-like sublimate was 
produced, which hod the aspect, odour, and properties of benzoic 
aci^, although no vestige of tliis acid could be obtained by simply 
exposing the dragon's blood to heat. Guaiocum, although similar in 
its general character to resins, when treated as above, yielded only 
slight vestiges of the tanning product, but, like the gums, aftbrded d 
la^e quantity of oxalic acid. 

In the following section Mr. Hatchett observes, that the decoctions 
of several roasted ve|i|^le sul^tances did not afford any precipitate 
with a solution of iril^ass ; ev&n a decoction of coffee did not afford 
a precipitate until several hours had elapsed ; but by adding a small 
quanta^ of nitric acid to any of the above decoctions, the tanning 
substance might be procured from them. 

Lastly, the author describes some experiments made by him in 
order to procure the tanning substance from camphor. For this pur- 
pose 100 grains of catnphor were dissolved in sulphuric acid, and, 
after four days, at which time the production of sulphureous acid gas 
had nearly ceased, ctM water was added, and the whole was sub-^ 
jected to distillarion ; by this, about 3 grains of an essential all were 
obtained ; and as by a second distillation with water no more essen- 
tia] oil came over, the residuum was treated with successive portions 
of alcohol until that solvent ceased to act upon it. The residuum 
had now the appearance of a compact coal, and after destccation 
weighed 53 grains. The solution formed by alcohol, upon being 



diititled. left a blackish brown substance, weighing 49 grains. This 
substance appeared, by experiments made upon it, to be a variety of 
tile ortilicial tanning matter, much resembling that obtained from re« 
sinous bodies by means of sulphuric acid ; but it is remarkable, that 
when a small quantity of nitric acid was added to an aqueous so- 
lution of the substance obtained from camphor, and, after evaporation 
to dryness, Uie residuum was dissolved in water, a reddish brown 
liquid was formed, which acted in a manner exactly similar to the 
tanning substance obtained from carbonaceous snbstances by nitric 
acid. 

0« tho Discovery of Palladium ; teith Observations on other Substances 

found with Platina, By William Hyde Wollaston, M»D, Sec. R.S. 

Read July 4, 1805. [PAi7. Trms. 1805,;). 316.] 

In this paper the author relates circumstantially the series of ope- 
rations by which he was led to the original discovery of })alladium ; 
and os he had an opportunity during the solution of a considerable 
quantity of platina, of making many observations that have not oc- 
curred to others, he undertakes, on the present occasion, to mention 
those which mre most worthy of notice. 

He remarks, that the gold which is usually found with platina is 
a constituent part of the ore of platina itself, when the grains are 
carefully selected. 

The metals iridium and osmium, on the contrary, which were ex- 
tracted by Mr. Tennant from the black powder tibat remains after 
solution of the ore of platina. Dr. Wollaston observes, are not only 
to be found in that powder which is extricated by solution from the 
interior of tlie grains of crude platina, but there exist also other 
grains originally distinct from those of }>latina, and consisting of 
these metals only. 

These grains, which he considers as the proper ore of iridium mi- 
neralized by osmium, are liarder than those of platina, axe more 
brittle under the hammer, and when broken jg||ga r to be laminated. 

The specific gravity of these grainijj he sifHfis veiy remarkable, 
being greater than that of the ore of platina, which in his experiments 
\m not exceeded 17*7, while that of the former is as much as 19'5. 
It would naturally be supposed that such a density might arise from 
the presence of a large quantity of platina in them ; but the author 
did not succeed in obtaining any piarina from these grains. 

Among tlie various substaaiices that may be separated from the ore 
of idatina by washing, he notices also C3ertain minute crystals of the 
colour of the ruby. Of these be gives a particular des^ptiau, but 
does not undertake the ana^s, on account of the very small quan- 
tity which he could obtain. 

The author next proceeds to the solution of platina, from which he 
first precipitates the greater part of the platina pure, by sal ammo- 
niac, and the remainder in an impure state by iron, a second metallic 
precipitate, which he obsen^es consists of vaiious metals intennixed. 




It in attempting to analyse this second metallic precipitate, 
that he &:8t discovered palladium. After separating from it a quan- 
tity of lead, and some iron by muriatic acid, and dissolving oht some 
copper by dilute nitrous acid, he was endeavouring to extract the 
remainder of the copper by a stronger nitrous acid, when he remarked 
that the colour of the solution, instead of being blue, as before, turned 
to a dark brown, in consequence of the solution of some other me- 
tallic ingredient. I'he first thought which occurred to him was, that 
some iron had remained, and had communicated this colour to the 
solutiou ; but when he considered that this substance had been more 
slowly acted upon than copper, he relinquished that hypothesis, and. 
endeavouring to precipitate the metal by a clean j>late of copper, be 
obtained a black powder, which was redissolved in nitrous acid, and 
formed a red solution. 

The solubility of this precipitate in nitrous acid, showed that it 
did not consist either of gold or platina : the colour of the solution 
proved equally that it was neither silver nor mercury ; and since the 
precipitation by copper excluded the supposition of all other known 
metals, he presumed that he was engaged with a new metallic body, 
but was not fully satisfied of its existence until he had afterward 
precipitated it by mercury, with which it formed an amalgam. By 
treating this amalgam he procured, in a pure state, the metal to 
which he afteiw'ards gave the name Palladium, from the planet which 
had been discovered, nearly at the same time, by Dr. Olbers. 

There were various considerations arising out of tl»e preceding ex- 
periments, which induced him to cofisider this as a new simple metal; 
but since it was possible he might be deceived, he undertook a course 
of experiments for the purpo<^ of obviating all possible objections. 
He formed alloys with many Afferent metals, dissolved it in various 
acids, and, havini^ recovered it from the allop and solutions so 
formed, he found It to remain unaltered, retaining its original pro- 
perties, being nearly infusible by itself, but easily ^sed with sulphur, 
with arsenic, or with^iosphorus ; soluble in nitrous acid, and pro- 
cipitated from then||i||r green sulphate of iron, by muriate of tin, 
by prussiates, and ^|llm]o-«|||phurets. 

When he found afi his enoeavours to decompose this aubstaaoe 
inefifectual, he became more confident of its being a new simple 
metal, and accordingly published a concise delineation of its cha- 
racter, but avoided Erecting the attention of chemists to the source 
from whence it hod been obtained, and thereby reserved to himself 
a more deliberate examination of many phenomena that yet remained 
unexplained in the analysis of platina, by which he was uubsequently 
led to the discovery of rhodium, another metallic substance, already 
published in the last volume of our Transactions, 



MapeHmenU on a Mineral Suhslanee formerly supposed to he SSeoUte ; 

with some Remarks on two Species of Uran-ylimmer, By the Rev* 

William Gregor. Communicated by Charles Hatchett, Esq* F R*S* 

Read July 4, 1805. [PhiL Trans* 1805, p* SSL] 

Hie miiieral substance treated of in this paper, is similar to that 
ol which Mr. Davy, some months n^, gave an account, under the 
title of Hydmrgyllite or Wavellite. That which is now described by 
Mr. Gregor is produced from a mine called Stenra G wyn, in the 
coimty of Cornwall. 

Two species of this substance, the author says, are found in the 
above -mentiioned mine : the first, and most common, consiets of an 
assemblage of minute and delicate crystals, in radiated tufts, attached 
to quartz crystals. These crystals are in general white and trans- 
parent; sometimes, however, they have a yellowish hue, lliey vary 
considerably in their size, but seldom exceed a quarter of an inch in 
length. 

Among these crystals are frequently seen two kinds of crystalline 
laminee ; one of them being in the form of paraUelopipedons, witli 
truncated angles, and of a green colour ; the other forming an as- 
semblage of square plates, varying in thickness, and the angles of 
which ore nbi always coincident ; these are of a bright wax yellow. 
This last kind is also found adhering to the sides of quartz crystals, 
in the cavities of ^pranite. 

The other species of the substance here treated of, consists of 
crystals closely compacted together in the form of mammillary pro- 
tuberances, generally of the rize of small peas, and forming a stratum 
about one e^hth of an inch thick, upon quartz, in the cavities or 
fissures of compact granite. The strSn of these mammiUm diverge 
from a centre, like zeolite. 

The detach^ crystals of rive first species are easily reduced topowder. 
eqmmfio gravity, at Fahr., was found to be 2*22. The se- 
cmd, or more compact spe^s, is sufiicieatly hard to scratch calca- 
reous spar : its spe^c gravitjr, the tempef^ure of 55^ was 2*253. 

The crystals of the first species, vdpn exposed to the 

action of the blowpipe, decrepitate ; f| graduflqr exposed to its ac- 
ti(m» they grow opoke, but slmw no signs of fusion, even under the 
strongest hSat. Both species, when exposed for some time to a red 
heat, experience a diminution in weight of about 30 per cent. 

Some oriver e:q>eriments upon these substances are related, and a 
v^ minute aooouiid of the mode in which rixey were analysed is 
given ; of rikis wa must necessarily confine ourselves to give merely 
the results. 

gtidns of riie crystals of iSxa first specti^ yielded alqmina 
; siUoa, I of iron, grs- ; Ibnci A : 

volariHiM matter, 14^ grs. 

Hie sum total of these is .. i ^ . 47-^ grs. 

Consequently the loss was 244 grs, 

50 


r 



The silica a^d the lime, Mr. Gregor considers as essenlial to the 
composition of this mineral, as he has always discovem^ them, even 
ia the purest specimens. 

In order to examine the nature of the volatilized matter, the author 
submitted some of the crystals to distillation. A fluid passed over 
into the receiver, and a white crust was formed in the arch and neck 
of the retort. The fluid had an emp^eumatic smeU, very similar to 
that observed in the fluid distilied from the white crust that sur- 
rounds flint. It changed litmus paper to n faint reddish hue. A va- 
riety of experiments were made upon the white crust, from the re- 
sults of which it appeared, that it consisted in part, at leasts of an 
acid, which did not seem to be either the phosphoric or fluoric ; nor 
did its properties entirely agree with those ai the oxalic acid, although 
many of ^em were sini^r to those of that acid. A part of tlie fore- 
mentiotiod crust, which flrmly adhered to the neck of the retort, was 
found to contain a portion of lead ; this, Mr. Gregor ascribes to tho 
action of the acid on the retort. 

Some of the Barnstaple mineral was also tried, and was found 
likewise to produce the above-mentioned white crust. Mr. Gregor 
now m^es some remarks on the yellow and green crystals already 
mentioned os accompanying the mineral here treated of, which he 
says he at first om sidered as similar to the two spedeB of Uran- 
glimmer examined by Klaproth. ^The i^pumific gravity of the yellow 
crystals, at 45® Falir., was 2' 19. Exposed to the blowpipe, they 
decrepitoted violently. They aiu taken up by phosphate of ammonia 
and soda without efTcrvescenoe, and oommunioate a light emerald 
green colour to the fused globuk. By exposure to a red heat they be- 
oomo^of a brassy colour, mud lose neaky a third port of their wei^t; 

Several other expeximents upon them are related, buttheir soaroity 
has, Mr. Gregor says, precluded him from operating on a quantity 
srdlicient flu a regular axudysw. But he has detooted in them oxide 
of lead, lime, and aihea, which have not hhherto been otmsidsreid 
as ingredients of Uran-gUmmmr. 

The suhstauoe alsjO^^.^hkjh in his exp^ments was held in solution 
hy; ammonia, had .iss|ii| properties which appeared to distin- 

iditom uraxiiiW-. ' - f.' . .. 

The ^aa crjr^ala, the au^or says, do not diflfor from the y«lliow» 
Qoieept m conlmiui^ the oxide of pej^. 

ieWwre on the Armnaerfmt ttnd nocJmhst^ A 
‘ the Mviofeo of FMes, Bv Anthony Oarfirie, JSoo. F,£.S. 

.Kead November 7; 1805. ■ 

Ihfe mu!scle% of ^hcai Mr, Carlide says, are o;ms*yucbtd very 

those of the other The 

xnedium in which fishes reside, the form e£ dmir bodica, and ^ in- 
struments alloyed. for their , prqgreslttve iii^^ give them a cha- 
racter pq^arly distmet rest Their 

skeleton is and their proportion ol muscular fleidi is re^iark- 



libly i but the tbuecled hftve no tendinous chords, theit ihser- 
titfrts beltf^ always fleshy. There are, however, Bctni-trantparent 
pearly tendons placed between the plates of muscles, which rive 
orilrin to a series of l^ort muscular fibres, pasiridng nearly at tight 
angles between the surfaces of the adjoining plates. 

Hfe pn ^ jy essi ve fiaOtion of fishes, our author Says, is chiefly per- 
formed by the flexions of the trunk and tail ; the pairs of flns, which 
some have considered as analogous to foet, being only employed for 
the purposes of turning, stopping, altering the position of tie fish 
towards the horizon, and keeping the back upwards. single 

fins appear to prevent the rolling of the body whilst the tail is em- 
ployed to in^l it forwards. Each of the fins, which are in pairs, 
is capable of four motions, viz. of flexion and extension, like oars, 
and of expanding the rays, and cioring them. 

Mr. Carlisle now (taking the Cod as a standard of comparison,) 
describes particularly the mode in which the various motions het*e 
spoken of are performed, and then relates some experiments made to 
determine the effect of the fins on the motions of fishes. For this 
purpose a number of deme, equal in ske, were put into a large vessel 
of Water j and the pectoral fins of one of thetn being cut off, it was 
re^daced with the others, ^fhe result was, that the progressive mo- 
tidii of the fish Was not at all impeded ; but its head inclined down- 
wards; and when it attempted to ascend, the effort was attended 
with ^Ificulty . 

Prom another fish, both the pectoral and abdominal fins were 
taken. The fish remained at the bottom Of the vessel, and could not 
be made to aseVnd. Its progressive motion was not perceptibly more 
sloW; but when the tail acted, the body showed a tendency to rOH, 
and thfe single Arts were widely expanded, Us if to counteract this 
e^ot. 

From a tMrd fish the siUgle fins were removed. This produced an 
evident tendency to tum round, and the peotOrd fins were kept con- 
stantly extended, to cfljviate that motion. 

FVdttt a fourth fish all the fins were removed. Its back was kept 
in aveitiealjKmrion, wMst at rest, by the atpilteiott of thetail; btrt: 
it rdled half round at evc^ attempt to moVe. 

From a fifth fish the tail was cut off as Close to the body as pos- 
sSble. The pre^arive iVas considerkblyimpeded, 

and the flexions Of the sjffne were much increased i but neither the 
fmetnrri nor tberiidomfori fine seemed to be more actively employc^d. 

From a sixth fish rilrite fids and tixe tail were removed. It re- 
igned without motion, floating near the surface of the fVatdr, with 
its belly upward. 

TJfo alSfOve otperimofiis were repeated on the TottOh, the gudgeori, 
and the msmfow; ^ 

MV. Oadisle now observed, that the muddles of ffShee differ very 
MSeri^ in thrir structnre fMu those of either animals ; that they 
arc apparenUy more homo^neOimf thXt afe iiOt sb mdeh 

fllMmmjted, imt rnft more pariad to eacll other, and are riways 

f2 
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comparatively shoi*ter ; and tiiat they become corrugated at the tern* 
perature of 156*^ of Fahrealieit, when their tendinous and ligamentous 
attachments are dissolved, and their serous juices coagulated. He 
then proceeds to give a very minute description of the situation and 
arrangement of tlie various series which form what ore calletl the 
latercd muscles of the body, llie nerves belonging to these muscles 
are also described ; and mention is made of loose transparent vesicles 
almut the size of a millet-seed, containing a white substance like 
carbonate of lime, whicti vesicles are found within the sheath of the 
nerves, at the point of their junctions. 

llie rate (vt which fishes move through so dense a medium as water, 
is, our author says, very remarluiblc ; and although this may be partly 
accounted for by the large proportion of muscles, and their advanta- 
geous application, yet power would be inadequate to the effect 
if it were not suddenly exerted : this appears from the slow progress 
of eels, and such other fishes as, from their length aiid fiexibility, 
are incapable of giving a sudden hiterul stroke. 

But the quickness and force of action in the muscles of fishes is 
counterpoised by the short duration of their power. Those accus- 
tomed to the diversion of angling, know how soon tlio strength of 
fishes is exhausted ; for if the hooked fish is kept in constant action, 
it soon loses the ability to preserve its balance, and turns upon its 
side. This, Mr. Carlisle says, has been vulgarly attributed to drown- 
ing, in consequence of the mouth lacing closed upon the hook; but 
the same effects, he says, take place when the hook is fastened to 
tiie side or the tail ; and he thinks that this prostration of strength 
may depend partly on fear, and wrtly on interrupted respiration ; 
since fidics, when swimming rapidly, keep the metnbranist branQhio- 
9teom closed, and when nearly exhausted, act violently with their 
gills. 

The shortness of the muscular fibres, and the multiplied ramifi- 
cations of the blood-vessels, are probably peculiar adaptations for the 
purpose of gaining velocity of action, which seems invariably con- 
nected with a very limited duration of it. Such examples, our author 
thinks, form an obvioua contrast with the muscular structure of slow- 
moving animals, and with thosib partifd arrangements where unusual 
continuance of action is concomitant. 

Since Mr. Carlisle's former communications respecting the arteries 
of slow-moving muscles, another instance has been pointed qut to 
him by Mr. Macartney, in the muscles of the feet and toes of birds, 
which seems to be an adaptation for the alternate rest of their limbs 
while sleeping. 

The muscles of tlie human body which perform the most rapid 
actions, have their fibres subdivided by transverse tendons, or are 
arranged in a penniform directioiL. The mm*t0ndinosu9 and aemi-; 
mmbranamiB of the thigh are thus constructed, and the recti abdo~ 
minis are divided into short masses by transverse tendons. AU these 
muscles cooperate in the action of leaping. 

These observations, the author thinlm, tend to explain that diversity 
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which is found in tlie lengths of varltjus muscles that act together ; 
as by that means organs of velocity arc joined with those of power. 

The Bokcrian Lecture on the Force of Percussion, By William Hyde 

Wollaston, 3f.D. Bee, R,S. Read November 14, 1805. [PAiV. 

Trans, 1806,/?. 13.] 

The force of percussion is a subject, respecting the estimation of 
wliich a controversy has subsisted for more than a century past be- 
tween different classes of pliilosophcrs. For although it is agreed 
that when unequal bodies move with the eanie velocity, the forces 
are as tlieir quantities of matter ; yet when equal bodies move with 
unequal velocities, there are two methods of estimating the compa- 
rative forces of such bodies. Leibnitz and lus followers conceive the 
forces to vary as the squares of the velocities ; while their opponents 
maintain that the forces arc in the simple ratio of the velocities of 
the bodies resjiectively. The latter have been considered as New- 
tonians ; but Dr. Wollaston endeavours to show that they can derive 
no support from any expressions of Neu^ton. 

In order to exjdain the grounds for each opinion, the author pro- 
poses the following experiment. 

He supposes a baU of clay to be su8|>ended at rest, having two 
similar and equal pegs slightly inserted into its opjwsite sides ; and 
he supposes two other bodies, A and B, which are to each other in 
the proportion of 2 to 1, to strike at the same instant against the 
opposite pegs, with velocities which are in the proportion of 1 to 2. 
In this case, the ball of clay would not be moved from its place to 
either side ; nevertheless, the peg impelled by the smaller body B, 
which has the double velocity, would be found to have penetrated 
twice as fer into the clay as the peg impelled by the lor^r body A. 

It is. Dr. Wollaston says, unnecessary to make the above exj^ri- 
ment precisely as it is hero stated, because the results arc admitted 
as facts by both parties ; but upon these facts tlicy reason differently. 
One party, observing that the ball of clay remains unmoved, considers 
the proof indisputable, that the action of the body A is equal to that 
of the body B, as they would be led to expect, because their momenta 
ore equal. ITieir opponents thiidc it equally proved, by the unequal 
d^tfas to which the pegs have penetrated, that causes of these 
effects are unequal, as they would have expected, from considering 
the forces as prt^rtional to the squares of the velocities. 

The former party observe, in this experiment, that equal momenta 
can resist equei pressures during the same time ; the other party at- 
tend to the smees throup^h which the same moving force is exerted, 
and finding ttiem to be in the proportion of 2 to 1, observe that the 
vis viva of a body in motion is jusuy estimated by the magnitude and 
the square of the velocity jointly, — a multiple to which Dr, Wollaston 
has thought it convenient to give the name of Impetus. 

This latter conception, of a quantity of force as a tJf> motrix ex- 
tended through space, tathci* than continued for a certain time, is an 



idea which# the author oheetvea. arieeti aaturally firpm the 4aQy oe* 
cupatiouB of meui «hice any quantity of wovk prfgmed i» alwaye 
eBtimated by the extent of effect resulting from mcir exertions. Thus 
it is well known that the raising of any great weight 40 feet would 
Toquire four times as much labour as would be requisite to raise an 
equal weight 10 feet. And if weights so raised were suffered to fall 
freely, the squares of the velocities acquired would be iti proportion 
to the quantity of labour, that is, as 4 to I ; and if their forces were 
employed in driving piles, the effects produced would be in that same 
ratio. 

This apecies of force hosi by Smeaton, been aptly denominated 
mechanic force ; and when by force of percussion is meant the quau-* 
tity of meoliauic fon^e which a body in motion can exert, tlm author 
apprehends it cannot be controverted that the said force is in pro* 
|Ujrtion to the magnitude of the body, and the square of its velocity 
Jointly, 

But of this force Newton nowhere treats, and consequently gives 
no definition of it ; on the contrary, in the preface to the Priacipia, 
he expressly says, that he writes da potentiis non manualibus, sed 
natur^bus and again, in the Scholium to the laws of motion, he 
says, ** Casterum meohanicam tractare, non est hujus instituti.*' 

It is also evident^ that in the third law of motion, when Newton 
asserts that action is equal to reaction, he means only tliat the mov* 
ing forces, or pressures opposed to each other, are necessarily equal. 
Other persons, however, have interpreted tho third law differently, 
and concuivo also a species of accumulated force, which is capable of 
resisting a given pressure, during a time that is proportional to tho 
momenfum, or qmntiin$ 

7f it he of any rwl utility to give the name of force to such a com- 
plex idea of cir motri^ continued for any certain time, the author re- 
commends that it ^ould be always disting^uished by some such ap- 
pelktian as momenfoas force, as he a]qn>ehende thjM:, for want of this 
distinction, both writers and readers of disquisitions upon this subject 
have confounded and cpcapared together ets and 

1)19 m^chuniea ; quantities that are all of them totally duwimiiar, and 
bear no more comparispU to each other than linos to suxfooes, or sur* 
faces to 8olids> 

In practical mechanfoa, however, it is at least very mrely that that 
mmeuttm of bodies, is an object tff consideraUon ; smoe the extent 
and value of any effect to be produced depends upon the 
mecAaaica of the force si^dfod# or fo other words, the space thren^h 
which any mqving force is exerted, 

Wo]j[aston> in the next place, compares the forces of the dif- 
ferent bodies by means which he is inclined to Bdnk have ncjft been 
taken notice of by any writer on this questionj and he shows, that 
when the whole energy of a body A is employed without lees, m 
^ving velocity to a second body B, the im|>etus which B reaves is, 
m all cases, equal to that of A* the squares of their velocities being 
ia the reciprocal ratio of Um bodies. 



Ag a aimple case of eatbe tiansfer of force from A to B, it la 
dent that if A were allowed to aacend to the height due to its ve- 
locity, and if by any mechanioai contrivance, of levet or otherwise, 
the body B were to be raiaed by the descent of A, their heights of 
ascent would be reciprocally as the bodies ; consequently, that the 
sqmre of the velocity to be acquired by the free descent of B, would 
be, to that of A, in the above-mentioned ratio, and the quantity of 
mechanic force so estimated would be preserved unaltered. 

But, on the contrary, tlie momentum, which is in the simple reci- 
procal ratio of the bodies, would be increased by such means in the 
subduplioate ratio of the bodies that might be employed ; and if mo- 
mentnm were really a force efficient in proportion to its estimated 
magnitude, it should not only be capable of reproducing the original 
quantity, but the additional force, thus acquired, might be employed 
iat counteracting the usual resistances, and perpetual motion would 
bo easily produced. But since the impetus, or mechanic force, re- 
mains uf»^ered, it is evident that the utmost that B could effect, in 
return, would be the reproduction of A*s velocity, and restitution of 
its former force, neither increased nor diminished, excepting by the 
neotfssary imperfection of machinery. 

The possibility of perpetual motion is consequently inconsistent 
with those principles which measure the quantity of force by the 
quantity of its ettcnded effects, or by the square of the vdocity 
which it can produce. 

Since we can, at pleasure, by means of any mechanic force, con- 
sisting of a ms metric extended through a given space, give motion 
to a l^y for the purpose of employing its impetus in the production 
of any sudden effect, or can, on the contrary, occasion a moving body 
to aiwend, and thus resolve its impetus into a moving force ready to 
exert itself through a determinate space of descent, csjrtiblc of pro- 
ducing precisely the same quantity of mechanic effect ; the force de- 
pending on impetus may jiistly be said to be a force of the same kind 
as any otlier mechanic force, and may be strictly compared With them 
as to quantity. 

In riiis manner, the author says, we may even compare the force 
of a body ia motion, with same kind of force contained in a given 
quantity of gunpowder, and may say that we have the »am« quantity 

mechanic force at oommand, whether we have one pound of gun- 
powder, or the we^t which it would raise to the hmght of 30 feet, 
aCtBolly raised to that iie%ht, and ready to be let dovm gradually ; 
or the same weight possessing its origp^ velocity of ascent, to be 
etnpioyed in any sudden exertion. 

^ By employing the same meaem'e, we have a distinct expression for 
Bic quantity of mechanie force given to a steam-engine bya peck or 
by a biMhel of coals ; and are enabled to compare its effect with the 
quatttto ci work which one or more homes may have performed in a 
day, la short, whether we ore considering the sources of extended 
exertion, or of aceumidated energy,,— -whether w compare the ac- 
cumulated forces themselves by their graduid or riieir sudden effects. 
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the idea of mechanic force, in practice, t£i always the same, and ia 
proportional to the space through which any moving force ia exerted, 
or to the square of the velocity of a body in which such force ia ac- 
cumulated. 

M4nmre iMir Ics Quantitis imaginatres. Par M. Bu^e. Communicated 
by William Morgan, Esq, F.R,B, liead June 20, 1805, [Phil, 
Trans, 1806, p. 23.] 

Chemical Experiments on Guaiacum, By Mr, William Brandt, Com- 
mmicated by Charles Hatchett, Esq, F,E,S, Head December 19, 
1805. [PAi7. Trans. 1806, p. 89.] 

No one of the resins, Mr. Braude observes, possesses so many cu- 
rious properties as that called Guaiacum ; and he thinks it remark- 
able, ^at although many of the alterations it undergoes, when heated 
with different solvents, have been mentioned by various authors, it 
has not excited a more particular attention. 

After noticing its mo“e obvious properties, of which we shall only 
repeat, that when pulverized, it is of a gray colour, but gradually 
becomes greenish by exposure to the air, he proceeds to examiue the 
action of various solvf*nts upon it. 

The first solvent tried by Mr. Brande was water; about 9 per cent, 
of extractive matter was taken up, and the solution appeared also to 
contain a small portion of lime. Alcohol, wlucli was next tried, dis- 
solved nearly the whole of the guaiacum, leaving only about 5 per 
cent, of extraneous matter. The effects of water, of various acids, 
and of ^^Ikulles, upon this solution, axe then noticed. Water forms a 
milky duid, wUch passes the filter. Muriatic acid throws down an 
ash- coloured precipitate. Liquid oxymuriatic acid forms a precipitate 
of a pole blue colo\ir. Sulphuric acid forms one of a pale green. 
Acetic acid does not form any precipitate ; nor does nitric acid untU 
after the expiration of some hours, unless water be added, in which 
case a precipitate may be sooner obtained. This precipitate is of a 
green or a blue colour ; whereas that which forms spontaneously is 
brown. Alkidies do not form any precipitate when added to the so- 
lution of guaiacum in alcohol. 

Guaiacum is less soluble in sulphuric ether than in alcohol, but 
the properties of the two solutions are nearly similar. 

Muriatic acid dissolves only a small portion of guaiacum. Sul- 
phuric odd forms with that substance a deep red liquid, which, when 
fresh prepared, deposits a lilac-coloured precipitate on the action 
of water. The effects of nitric acid on guaiacum ore minutely cx- 
axuined, of which we shall only mention, that this add, when its 
specific gravity was 1*39, completely dissolved guaiacum# which so- 
lution, ifftor standing some hours, deposited a quantity of crystaHked 
oxalic acid ; but when the nitric acid was diluted, a slight efferves- 
cence took place, and a port only of the resin was dissolved, the re- 
inainder being converted into a brown substmiee, which was similar 
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to the brovm precipitate obtained, by nitric acid, f^rom the solution 
of guaiaoum in alcohol, and possessed the properties of a resht in 
greater perfection than guaiacum itself. If successive portions of 
nitnc acid be added to the above-mentioned residuum, or if a large 
quantity of that acid is employed so as to form a complete solution, 
a product may be obtained, by evaporation, which is equally soluble 
in water and in alcohol ; both wliich solutions have an astringent 
bitter taste. 

Guaiacum is soluble in the pure and in the carbonated alkalies, 
llie precipitates formed from these solutions, by dilute sulphuric acid 
and by muriatic acid, were of a flesh colour, and aj)proached to tlie 
nature of extract ; being less acted upon by sulphuric ether, but 
m^re soluble in boiling water than guaiacum. 

Mr. Brande now proceeds to the analysis, by distillation, of the 
substance here treated of. By this method he obtmncd, from 100 
grains, the following products : — 

Acidulated water 5*5 

Thick brown oil, becoming turbid on cooling , . , , 24 '5 

Tliin empyreuraatic oil 30*0 

Coal remaining in the retort 30’5 

Mixed gases, chiefly carbonic acid and carbonated 1 ^ « 
hydrogen 


99*5 

The coal, on incineration, yielded four grains of lime, but no 
alkali could be discovered. 

From the foregoing experiments it appears, that although guaiacum 
possesses many of &e properties common to resins, it differs from 
them in the following circumstances. 

1 . By affording a portion of vegetable extract. 

2. By the alterations which take place in it when submitted to 
the action of bodies which readily communicate oxygen, such as ni- 
tric and oxymuriatic acids, and by tlie rapidity with which it is dis- 
solvod in the former. 

3. By being capable of being converted into a more perfect resin, 
in which it resembles the green resin tiiat constitutes the colouring 
matter, of leaves. 

4* By yielding oxalic acid. 

5. By the quantity of charcoal and lime obtedned from it by dis- 
tillation. 

These circumstances, the author says, shows that guaiacum differs 
not only from the substances denominated resins, but also that it 
differs tom tiiose which are caHed bidsams, gum-resins, gums, and 
extracts; and he thinks we may, for the present, consider guaiacum 
as composed of a resin, ixiodifled by the vegetable extractive prin- 
ciple, so that it may peiAiaps, witiiout impropriety, be defined by the 
term Extrocto-resm. 

In a postscript Mr. Brande observes, that the action of oxygen on 
some other resinous bodies is very remarkable. By digesting mastic 
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in alcohol^ a pnHual solution is Ibmod^ leaving an ebotie substance, 
which JM said to posseaw the ptopertiea of caoutchouc, but which be- 
comes hard by exposure to the air. 

The author has remno-ked, that the portkm of mastio dissolved in 
the alcohol may be prec4)itfitted from it by water, and that this pre- 
cipitate possesses the properties of a pure lem ; btxt when a stream 
of oxymunatic acid gas was passed through the solution, a tough 
elastic substance was thrown down, which became brittle when dry; 
this precipitate was soluble in boiling alcohol, but separated from it 
as the solution became cool. Its properties, therefore, approached 
in some measure to those of the original insoluble part. 

On the Direction of the Radicle and Germen daring the Vegetation 
Seede. By Thomas Andrew Knight, Eeq. In a Letter to 

the Right Hon. Bit Joseph Banks, K.B, P.R.S, Head January D, 
1806. [Phil. Trans. 1806, p. 99,] 

It is, Mr. Knight observes, very well known, that in whatever 
position a seed is placed to germinate, its radicle alvrays makes an 
effort to descend towards the centre of the earth, whikt the elon- 
gated germeu takes a precisely opposite direction : and it lias been 
proved by Du Hamc!, that if a seed, during its germination, be fre- 
quently inverted, the points, botl^ of the radicle and germen, will 
return to their first direction, 'lliese oi)po»ite effects have, by some 
naturalists, been attributed to gravitation; and Mr. Knight con- 
ceived, that if they really proceeded from that cause, those ejects 
would take place only whilst the seed remained at rest, in the same 
positiem with respect to the attraction of the earth, and that the 
op\.ration of gravitation would be suspeude<l by a constant and rapid 
change of position in the germinating seed, and might be counter- 
acted by the agency of centrifugal: force. In orcte to determme 
how far the above opinion waa well founded, he made the following 
experin^euta : — 

Having a strong rill of water passing through his garden, he con- 
trived, by its means, to give motion, vertically, to a wheel of eleven 
inches cUamet^. Homd oxreumferenGe of thk wheel, several 
seeds of the garden-bean, which had been previously soaked in watery 
were bound in such a manner that their radicles were made to j)(iint 
in every direction, llie wheel made rather more tlmn 150 revolu- 
tions in a minute. 

In a few days the seeds began to germinate, and Mr. Knight had 
the pleasure to see that the radicles, In whatever directioii; they were 
protxuded, turned their points outwards from the circumlereuee of the 
wheel, and in thefr subsequ^t gnm^ receded still farther from it. 
Tlie pnuens, on the contrary, took the opposite direction ; and im « 
few days their points met at the centre <k the wheel. 'ITiaree of these 
plants were su^ered to remain on the wheel ; their stems soon ex- 
tended beyond its centre, but their points ratumed, and met agaim at 
the centre. 



Mr* Knight concciv«Ml that «ome slight objections might be 
urged egamst the coudu^ons he was inclined to draw from ^e 
above experimenti he repeated it in a different maxmeti by adding to 
his former apparatus another wheel, also of eleven inches diameter, 
which moved horizontally, and to which he could give different de- 
grees gf velocity. Hound the circumference of this horiaantal wheel, 
seeds of the garden-bean were bound, as in the former experiment, 
and the wheel was made to perform U50 revolutions in a minute. 
The effect produced by this motion soon became obvious ; for the 
radicles now poiuted downward® about ten degrees below the hori- 
zontal line of the wheel's motion, whilst tlm germens pointed the 
same number of degrees above it ; but when the motion of the wheel 
was diminished to 80 revolutions in a minute, the radicles pointed 
about 45 degrees below the horizontal line, aiid the germen as much 
above it ; the one always receding from the axis of the wheel, the 
other approaching to it, 

The foregoing experiments, the author tliinks, prove that the ra- 
dicles of the germinating seeds are made to descend, and the ger- 
mens to ascend, by some external cause, and not by any powei* in- 
lierent in vegetable life ; and he sees little reason to doubt that gra- 
vitation is the prirmipal if not the only agent employed in this case 
by nature. The radicle, he aays, is increased in length only by parts 
ftuccesaively added to its point ; whereas the germen, on the contrary, 
is elongated by a general extension of its ports previoiisly organized ; 
and its vessels and fibres appear to extend tliemselves in proportion 
to the quantity of nutriment they receive. When the germen de- 
viates from a perpendicular direction, l^e sap accumulates on its 
under side ; and consequently, as the vessels and fibres on that side 
elongate more rapidly than those of the upper side, the point of the 
germen must always turn upwards. This increased elongation of the 
vessels and fibres of the under side produces also the most extensive 
effects in the subsequent growth of the trunks and branches of trees. 
The immediate effect of gravitation, Mr. Knight says, is to occasion 
the d^ression of the branches; but, by the above-mentioned in- 
creased longitudinal extension of the under side, their depres^on is 
iw^vented, and they ore even enabled to raise themselves above their 
natural level. 

It has, however, been objected by Du Hamel, that gravitation ean 
have httle infliicnce on the germen when it points perpendicularly 
downwards. To obviate this objection, Mr. Knight made many cx- 
pierlments on the seeds of the horse-chestnut and of the bean. The 
result was, that the radicle of the bean, when made to point perpen- 
dicularly upwards, fi>nhed a considerable curvature in the course of 
a few hmira. The germen was mote sluggish ; but. in sjute of any 
efforts nmde by the author to previmt it, eonstanl^y changed its di- 
rection in less than twenty-fbttr hours. 

It may also, Mr, KLnigkt says, be objected, thnt few of the branches 
of tteea rbie perpeodkmlarly ^words, and that their roots always 
horiaontolly, Hcspecti^ the first of these objections, he ob- 
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serves, that luxuriant ehootB/ which abound in eap. constantly turn 
upwards, and endeavour to acquire a perpendicular direction ; hut 
that the feeble and more slender slioots grow in almost every direc- 
tion, probably hrom their fibres being more dry, and their vessels less 
amply supplied with sap, so that tliey are less affected by gravitation. 
To the second objection, Mr. Knight answers, that the compression 
of the radicle, os it penetrates the soil, obstructs the motion of the 
sap. and occasions the generation of numerous lateral roots ; and as 
their substance is less succulent tlian that of the radicle first emitted, 
they ore less obedient to gravitation, and consequently extend hori- 
zontally in every direction. Respecting the tap-toot of the oak, the 
author says he has examined at least 20,000 trees of that species, 
and never found one tree that possessed a tap-root ; he therefore 
thinks he may be allowed to doubt the existence of such a root, 

A third Series of Eaperimenis on an artificial Substance ^ which pos- 
seases the principal characteristic Properties of Tannin ) with some 
Remarks on Coal, By Charles Hatchett, Esq, F,R,S, Read Ja- 
nuary 16, 1806. [Phil, Trans, 1806,;?. 109.] 

Mr. Hatchett, in his former communications on this subject, gave 
some account of thj effects produced by sulphuric acid upon turpen- 
tine, resin, and camphor. He nojw states the results of a variety of 
experiments made with that acid upon a great number of resins, 
balsams, gum-resins, and gums ; from which it appears, that sul- 
phuric acid almost immediately dissolved the resins, forming transpa- 
rent brown solutions, which gradually became black ; that the solu- 
tiona of the balsams and of guaiacum were at first of a deep crimson 
colour, slightly inclining to brown ; and that caoutchouc and elastic 
bitumen were not dissolved, but, after a long digestion, were only 
superficially carbonized. 

Turpentine, common rerin, elemi, tucamahaca, mastic, copaiba, 
capsid camphor, benzoin, the bdsams of Tolu and of Peru, assofoe- 
tlda, and amber, yielded a laige proportion of the tanning substance ; 
so ato did oil of turpentine. 

Asphaltum yielded only a small portion of that substance ; and 
some slight traces of it were obtained from gum arabic and from 
gum tragocanth ; but hone was produced from guaiacum, dragon’s 
blood, myrrh, gum ammoniac, olibanum, gamboge, caoutchouc, 
elastic bitumen, liquorice, and manna. Mr. Hatchett thinks, how- 
ever, that some of these would have yielded it, had not the di|^stion 
with nitric acid been too long continued. 

Olive oil was partly converted into the tanning substance ; so also 
were linseed oil, wax, and animal frtt. In the experiment With lin- 
seed oil, a portion was lefr undissolved : this porrioh appeared to 
retain many of t!ie properUes of an huqpissated fat oil. In the ex- 
periment made with wax. a White substance was obtained, winch 
was fistind to possess the {ux^ierties of spermaceti. In that with 
animal fat <in which the ki^cy.fat of veal was employed), a great 
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portion of a grayifih-black subatanee was produced, which was highly 
infiaininuble, was etiaily melted, and was readily dissolved in cold 
alcohol; from which, like the resins, it might be precipitated by 
water. 

From coagulated albumen, and from prepared muscular fibre, no- 
thing but cool could be obtained. 

In the almve experiments there appeared to be a certain period of 
the process when the production of the tanning substance arrived at 
its maximum ; after which a gradual diminution, and at length a 
total destruction of it, took place, and it became mere coal.^ 

Some experiments are now related, made with nitric aciS, on the 
elastic bitumen, and on several kinds of coal. The result was, that 
from elastic bitumen, common pit-coal, Gannel-cool, and asphaltum, 
there was obtained, not only the tanning substaoce, but also another 
substance, which possessed jjroperties intermediate between those of 
resin and those of vegetable extractive matter ; but this substance 
might, by digestion in nitric acid, be converted into the tanning sub- 
stance. From Killtenny-cool, and from two other kinds of coal, one 
from Wales, the other fi*om North America, none of the above-men- 
tioned resinous substances were obtained, 

Mr, Hatchett now proceeds to mention a variety of experiments 
made on horse-chestnuts, and on their peels. From these it appeared, 
that the small portion of tannin originally contained in horse-chest- 
nut peels is destroyed by the process of roasting ; but that the brown 
decoctions of the roasted horse-chestnuts, and of their peels, might 
be made to afford the tannin matter, by the addition of nitric acid. 
The above brown decoctions appeared to contain carbon, combined 
wiUi oxygen, su^cient to give it many of the properties of coal ; but 
the compound is nevertheless capable of being dissolved by water 
with great facility. 

Solutions similar to the above may, our author thinks, be obteuned 
whenever vegetable matter undergoes the putrefactive process, as in 
dunghills, &c. He examined the brown liquor that runs from walnut- 
peeU when kept in a heap for a certain time> and found that, like 
the decoctions above mentioned, it contained carbon in a state ap- 
proaching to cool, and that, by the addition of nitric acid, a small 
portion eff the tanning substance might be procured from it. 

Borne experiments were likewise made upon galls ; the results of 
which showed, that the natural tannin contained in them is destroyed 
by nitric acid ; that it is also diminished, and ultimatdy destroyed, 
by roasting ; but when the galls have not been so much roasted as 
to destroy the whole of the tannin, the reminder of that substance 
is destroyed by the additioii of nitric acid, whilst, at the same time, 
a smcdl iKution of the artificial tannin is produced. 

Bqsidts nearly wnular were obtmned from experiments upon oak- 
bazk; and it appeared, that wh^ that bark was exhausted of 
its n^itural tannin, it might, by roasting and being treated with nitric 
arid* inade to yield the artificial tanning substance, This proceos 
was several times repeated upon the same portion of bark ; end as it 
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«UUl continued to yield the tanning aubatancc, our author thinks it 
probable the proceiui might be treated until the vhol^ of the bark 
became converted into the above eubetance. 

From the foregoing experiments, and many others made by lum, 
Mr« Hatchett thinks &at the method of treating roasted vegetable 
aubetances here described is the moat speedy and economical for 
obtaining the artificial tanning matter ; and, as all refuse vegetables 
may be thus converted into that matter by simple and unexpensive 
means, he hopes the discovery may eventually be productive of some 
real public advantage. 

In a former }>apet Mr. Hatchett observed, that he suspected the 
taimin found in some peat-moors was produced during ^!ie^*htiperfect 
carbonLeation of the original vegetable substances : whether that is 
really the case, or vdiether it has been afforded by heath or other 
vegetables growing upon and near tlie peat, is, he says, still uncer* 
tain, as he has never been able to detect any tanning substance in 
peat, although he has examined a considerable number of varieties 
of it. I'he great facility with which tannin is dissolved by water 
causes it to be speed Uy extracted and drained from the substances 
which at first contmned it : and that this facility of extraction ex- 
tends to the most solid vegetable bodies, is shown by an experiment 
made by our author on a piece of oak from the submerged forest at 
Sutton, on the coast of Lincolnshire) descril>e<l in the Phil. Trans; 
for the year 1792. This oak, hy deduction, afforded extractive matter, 
but no traces of tannin could be perceived j yet, by inCineratiott, it 
even afforded potash. 

Peat) however, although it does not contain tannin, is, by the im- 
perfect corbonkation it has undergone, rendered of being 

corverM, by treatment with nitric add, into the artiffdal taiming 
substance, in the manner already mentioned with respect tO roasted 
ligneous bodies. 

In the fdlowing section of his paper, Mr. Hatchett compares the 
effect of the acetic, sulphuric, and nitric acids, upon resinous 
stances. The ffrst of these he considers as the solvent of such sub^ 
stances, as it dissolves them speedily, without producing dny apparent 
subsequeni change in thdr uaturtd pro|NBrtics; so tl^t, by proper 
precipitauts, they may be seps^ted that acid in an unalteTed 
State. Sulphuric acid immediately dissolves resinous substances; 
but the moment the solution is complete, progresdve alteratmns ap^ 
pear to take place in the dissdved sulsitfmde, coal bdng the ulrimate 
product.' . 

The effects of nitrio acid seem to be the reverse of those of 
the mdphuric ; for by nitric acid the reeiiis are eonyerted ixfto a 
brittle porous substanct^) then hate a solbble proffoet intermediate 
between extractive matter aii^ leste, wMch ytoAuct is (xmveried 
into the ffiwt variety of thetaoinlng Substiuice V beyond which bdr 
author has tiot been able to eifoot imy change. A table of riie qUhtt* 
tit^r of pool remaining after tim treateeut of mimnii 

staneea with add is now giveUi reffpebringwMeh wc shkB 



onlf remark^ tliat a xnucli greater proportion of coal la obtained irom 
thoae subatauces by mcan» of the above acid than eon be obtaintedl 
by diatUlation. 

Two experiment*! on the humid formation of coal are alao de- 
ftcribod : firam one of these it appears that oak-wood may, by sul- 
phuric acid, be converted into a coal which is very different from 
charcoal, and which, by its mode of burning, and by its not afibrding 
any alkali, resembles those mineral coals that do not contain bitu- 
men. 

llie other experiment shows that oak-wood may also he conveirted 
into a sort of coal by muriatic acid ; but this coal retains some vege- 
table characters, al^ough no alkali can be obtained from its ashes. 

Mr. Hatchett now proceeds to make some remarks on the natural 
formation of cool. After stating the various theories that have been 
formed on that subject, he considers as the most probable the theory 
wliich ascribes tlie principal origin of coal to vegetable substances ; 
that idea of its origin being, he says, corroborated by the greater 
number of geological facts, llie observations, however, tliat have 
been made upon the submerged wood found at Sutton and other 
places, show, our author thinks, that vegetable substances, buried 
under the sea or under the earth, are not, merely by such means, 
converted even into the most imperfecjt sort of cool ; some other 
process being evidently necessary to produce this change, which in 
a former paper he endeavoured to demonstrate to l>e progressive. 

Ihat some sorts of coal ore of vegetjil>3e origin, there cannot, Mr. 
Hatchett says, be any doubt : several of them, as the Bovey coal, 
the Sussex coal, the surturbrand, &c. not only still retain some of 
their external vegetable characters, but fd»o yield resin, — a substance 
allowed to belong exclusively to organised natural bodies. Some 
mineralogists, however, have attempted to distinguish the above- 
mentioned coals from others, which they denominate True Mineral 
Coals ; but it has in the former part of this paper been shown, that 
when pit-cool, Oanncl-eoal, and asphaltum, (which are considered as 
of mineml origin,) are subjected to the action of nitric acid, and the 
pacocess is stopped at a proper period, tliere remains a subetance 
which is intermediate between resin and vegetable extractive mattcTi 
It has also been stated, that, by similar means, a sul^stance possessing 
nearly the same properties may be obtained from the known vegetable 
resins. 

Our author indeed admits that bitumen has never been by 

any artidoial process, and that he has himsolf attempted it, in various 
ways, without success * yet we may ccmolude, horn what has been 
already said, that bitumen is a modification of the resinous and oily 
^ yegetiablea, poducad W sume pruoees of uatura^oimntted by 
gradasd means on unmaiua rnaasas t and we have, he thxnka* great 
reason to oomdude that ^ m in the foma- 

rion of coal and bitumen is either the muriatic or the sulphuric acid. 
Qommon salt, howev^, is never found in coal-mines, exc^t when 
they are in the vicinity of eatt^springs s whilst, on the contrary, py- 



rites, sulphate of iron, and alum, are commonly found in such mines ; 
from which circumstances, together with the sulphureous odour 
emitted by most of the minertd cools when burned, the agency of 
sulphuric acid is strongly evinced ; and, as we have already observed, 
the coals formed artificially from veptable substances, by means of 
sulphuric acid, bear a strong resemblance to the mineral coals, not 
only in their external characters, hut also in their other properties. 

Mr. Hatchett intends, he says, to relinquish any further prosecu- 
tion of this subject for the present ; but he entertains such sanguine 
expectations of its proving economically useful, that he strongly re- 
commends the prosecution of the inquiry, particularly of tl^at part 
which relates to roasted vegetable substances and to pcwtv 

The Application of a Method of Differences to the Species of Series 
whose Sums ate obtained hy Mr, lianden, hy the Help of impossible 
Quantities. By Mr. Benjamin Oompertz. Communicated by ike 
Bev. N^l Moskelyne, D.D. Astronomer Royal, F.R,S. Head 
February 18, 1806. [PAi7, Trans. 1806,/?. 147.] 

The nature of this paper is such, as renders it absolutely inc£q)able 
of abridgment. By way of introduction to it the author observes, 
that havmg some years b^k, when reading the learned Mr. Landen's 
fifth memoir, discovered the manner of applying a method of differ- 
ences tJo the si)ecies of series who8e sums are tiiere obtained by the 
help of impossible quantities, and having since extended that appli- 
cation, he now ventiues to offer it to the consideration of others. 

The practice of this meUiod, in most cases, appears, he says, ex- 
tremely simple, and on that account he is almost induced to imagine 
thnt it has already been considered by mathematicians. And he oc- 
knowied^s that, since the greatest part of the mper was written, 
he has, in Euler’s Institutiones Calculi Integraits, met with two 
simple series, which are in that work summed by multi^cations 
similar to those employed in the investigation of the principal theo- 
rems contained in this paper. But whether that learned mathema- 
tician has pursued the m^od any further, he has not been able to 
ascertain. 

Mr. C^ompertz has purposely considered some of the series summed 
by Mr. Landen, in order to procure an ojpportunity of comparing both 
the results and methods ; and as the senes may have particular oases, 
in which both Mr. Landen’s means and those of our adtl^r fall, he 
has added, towards the end, a general Scholium concerning the causes, 
circumstances, and consequences of such failure. 

An Actmnt of a mall Lobe of the human prostate Ghmd^ which hm 
mot bi^re been ttdwn notice of by Anatomiste, By Evanurd Homer 
Ms^.FM.S. Read Febmry 20. 1806. [FAi/.!ZV<wwr. 1806, /», 195.] 

The au^ect of this paper is a portion of a gland which, from the 
smidlness ^ its size, and tlie obs^rity of its situation* hastutherto 
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escaped observation ; and were it not for Uie change produced in it 
by disease, which sometimes enlarges it so much tlmt it shuts up the 
urinary canal, it would, Mr, Home says, be little deserving of at- 
tention. 

It is well known that the prostate gland is, in the latter periods 
of life, liable to enlarge ; in that case there is frequently a nipple- 
like projection, which forms tumours, of different sizes, in the cavity 
of the bladder. These tumours have engaged the attention of sur- 
geons from the time of Morgagni to the present day ; but the pecu- 
liarities in the natural conformation of the gland which dispose it to 
form these tumours, have never been examined. 

After stating the observations of Morgagni and of tlie late Mr. John 
Hunter upon the subject, Mr. Home says that his attention was di- 
rected to it by the examination of the prostate gland of an elderly 
person, who had died in consequence of this part having been dis- 
eased. The nipple-like process was very prominent, and a bridle 
nearly a quarter of an inch in breadth extended from the middle line 
of the tumour to the bulb of the urethra, where it insensibly dis- 
appeared. The usual rounded projection of the caput gallimginin 
was not visible j and the space between tlic tumour in bladder 
and the bulb of the urethra was unusually short ; so that the bridle, 
which had evidently been formed by the membrane of the bladder 
adhering to that part of the prostate gland of which the tumour was 
comjposed, appeared to have drawn the bulb towards the tumour, and 
to have shortened tlie membranous part of the canal. 

The above appearance of a bridle is more or less met with in all 
cases in which the nipple-like process occurs ; but in so small a de- 
gree, that Mr. Home had not before been led to ]my attention to it. 
He now thought it right to examine the prostate gland in its natural 
state, in order to ascertain whether any part of it is sufficiently de- 
tached to move independently of the rest of tlie gland ; and as his 
professional avocations did not allow him sufficient time to make the 
requisite dissections, he committed that task to Mr, Brodie, demon- 
strator of anatomy to Mr. Wilson of Windmill-street. In conse- 
quence of Mr. Brodie*s accurate examination of the part, a small 
rounded substance was discovered in the space between the two pos- 
terior portions of the gland : this substance was so much detached, 
that it seemed a distin^ gknd ; and it so nearly resembled Cowper*6 
gland in size and shape, that it appeared to be a gland of the same 
kind. It could not, however, be satisfactorily detached from the 
prostate gland, nor could any distinct duct be found leading from it 
into the bladder, 

A similar examination of the part was made in five different sub- 
jects. The appearance vm not exactly the same in any two of them : 
but our limits will not allow us to describe particularly the differ- 
ences that Were observed ; we shall therefore only say, that the most 
distinct appearance of the part was found in a healthy subject of 
twenty-dve years of age. In this subject the prominent body was 
imbedded, not only between the vasu di^trcntia and the bladder, but 
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also* in some measure^ between the lateral portions of the prostate 
glaiid and the bladder* It was evidently a lol^ of the prostate gland ; 
and its ducts passed directly tlurough the coats of the bladder, and 
opened immediately behind the verumontanum. 

^ A still more distinct appearance of this lobe was afterwards found 
in a subject twenty ^four years of age ; a representation of which 
accompanies this paper. 

This newly acquired anatomical fact enables us, Mr. Home says« 
to understand the nature of a diseaee, of which we could not have a 
clear idea while we were ignorant of the existence of the part in 
which it originates : it also enables us to explain various circum- 
stances respecting the disease, particularly what to our author has 
ever appeared the greatest diiiiculty, namely, the protrusion of the 
tumour into the cavity of the bladder. This protrusion arises hrom 
the hard substance of the coats of the vasa de/ef^entia being in close 
contact, and bound down upon the lobe ; so that, irom its first en- 
largement, it must press up the thin coats of the bladder. The situa- 
tion of this lobe, and its connexion with the vasa defersntia, also 
render it liable to many causes of swelling, fiom which the body of 
the gland is free ; since every irritation of the seminal vessels, or of 
their orifices, may be communicated to it by continuity of parts. 

There is much reason, our author says, to believe that the diseased 
state of the lateral parte of the glan4 so common in the later periods 
of life, has its origin in the lobe here described ; for, in most of the 
cases examined by himj this lobe has been enlarged in a much greater 
degree, in proportion to its size, than any other part of the gland ; 
and the difiiculty in passing the urine, which comes on very early in 
the disease, is, Mr. Home thinks, owing to the enlargement of this 
Ibbe ; since an enlargement of the lateral portions of the gland widens 
the canal instead of diminiabmg it. The enlargement of the bbe also 
occasions the bladder to retain a considerable part of the urine ; and 
as the urine passes in a stream, and the quantity voided is sufiicieht, 
no suspicion is entertained of the cause of the frequency and distress 
in passing it ; but they are referred to an irritable state of the coats 
of the hinder. 

From the above observations it appears that the samll lobe of the 
prostate gland here treated of is, Irom its situation and Ihe dreum- 
stances in which it is placed, more liable to become diseased than 
any other part of the f^and ; and that it induces symptoms of dan- 
gw and distress which ore peculiar to itself, but which have been 
hitherto supposed to aiise inm the body of the gland beomning en- 
larged. 

On the Qmintity and Velocity the Solar MetUm. By WiOiatn H«r- 
sohel,XX«2). Read Febiuaty 27, IfiOfi. [PaitV. Traits. 1^06; 

p. 205.] 

The present paper is a continuation of that communicated to the 
Society by Dr. lierichei last year, in which he considered the direo- 
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tion of the sokr motion ; he now proceeds to consider the quantity 
and velocity of that motion ; and as, in the former paper, the proper 
modonfl, when reduced to one direction, were called quantities, to 
distinguish them from the velocities required in the moving stars to 
produce those motions, so also in present inquiry, it will, the 
author says, be necessary to keep up the same distinction with re- 
spect to the velocity of the solar motion. To determine this, we 
ought to have in view the real motion of every star whose apparent 
motion we know ; but as trials with a number of stars would be very 
inconvenient, Dr. Herschel makes use only of the six stsus mentioned 
in his former paper, in laying down the method followed with aU the 
rest. 

He fnrst considers the proportional distance of the stars ; for till 
this is hxed upon, neither the parallactic nor the real motion of a star 
can, he says, be ascertained. And as it is not sufficiently satisfactory 
to divide the stars into a few magnitudes, and suppose these to re- 
present their relative distances, he expresses the relative brightness 
of the six stars already alluded to, according to the notation formerly 
used by him for tlrnt purpose ; and from that introduces, by using 
friictional distinctions, a more minute subdivision than has been com- 
monly admitted. He then proposes the following arrangement, as 
expressing their proportional distance j — Sirius 1*00, Arcturus 1*20, 
Capella 1*25, Lyra 1*30, Aldebaran 1*40, Procyon 1*40. 

Our author next considers the effect of the increase and decrease 
of the solar motion, and the conditions to be observed in the investi- 
gation of its quantity. He gives a table, calculated with a view to 
show that an increase or decrease of the solar motion will have a 
contrary effect upon the required real motion of different stars : and 
deduces from it, that a certain equalisation, or approach to equality, 
may be obtained between the motion of the stars, or between that 
of the sun and any one of them selected for that purpose. These 
calculated velocities, he says, are such as would bo true, if the stars 
were at the assumed distances, and if riieir rmd motions were per- 
forxned in lines at ri^ angles to tlie vsmal ray ; but if the stars do 
not move in that direction, wo should still certainly have the mini- 
mum of riieir velocities : and it must be allowed to be a considerable 
p<dnt gained if we could show what is likely to be the least velocity 
of the solar motion. Besides, if the veloeities of any two stars are 
equalised sriien their motions are supposed to be peip^dicular to the 
vmual ray, they wiUhe as much so when tiiey make any other given 
angle with it ; and it is the equalization, not the quantity of tlm ve- 
lomties, that is required, 

It is. Dr. Herschel says, evident, that either a certain mean rate, 
or a midcQe rank, should be ami|ned to the motion of the sun, unless 
vsuTwiffioimit reasons ihould induce us to depart from this condition ; 
and he thinks it most elipble to prefer the latter ; but says, that 
newly the same result will be obtained feom either of the methods. 
He adds, if we can at the same time Mag ^ mdereol motions 

a 2 



228 


to a greater equality among each other, it will be a very proper «e- 
condary canaideration. 

I'he necessary calcxdatione for investigating the solar motion may, 
our author says, be divided into two classes : the first of these will 
remain unaltered, whatever may he the solar motion under examina* 
tion ; while the other must be adjusted to every change that may be 
required. The first will contain the angular quantity of tlie observed 
or apparent motion ; its direction with tlie parallel of the star ; its 
direction with the parallactic motion ; and its velocity t the second, 
or changeable part, will consist of the angular quantity of the real 
motion ; the parallactic direction of this motion ; and its velocity. 

A table containing the result of the calculations relating to the 
permanent quantities of 36 stars is now given : there are also va- 
rious figures illustrating the said calculations : upon these, various 
remarks are made, which cannot be well understood withqut a view 
of the figures. We shall only observe, that several stars of the first 
magnitude appear to have less velocity tlxan many which are much 
smaller. Tliis, Dr. Herschel thinks, may be explained, if a solar 
motion is introduced ; as the parallax arising from that cause will 
completely accoimt for such a singular circumstance. He adds, that 
if tlie foregoing argument proves Sie expediency of admitting a solar 
motion, the direction of that motion is no less evidently pointed out 
to be in opposition to the motion of Arcturus. 

By equalixing the velocities of tlie sun and a Orionis, the solar 
motion appears to be l''*266. On the other hand, by a similar cal- 
culation of the velocities of Pollux and the Sun, those velocities will 
be equalized by a solar motion of 0'^‘967. Tliese seem to be the 
limtts of the solar motion, upon tlie supposition of its holding a 
middle rank among the siderem velocities ; and, by a mean of them, 
we may have the rank of the solar motion true to less than 0"‘16. 
Upon this supposition, a table of the changeable quantities above 
mentioned is given, and also figures illustrating them. 

Dr. Herschel, after observing that, if we except only ten of the 
above-mentioned stars, bU the rest appear to be actuated by the 
same influence, and, like the sun^ to direct their motions towards the 
same part of the heavens, proceeds to examine the causes of this 
marked aingularity in their direction; which, he says, may arise 
either from their mutual gravitation towards each other, or from an 
original projectile force impressed upon them. As both these causes 
are known to act cm all the bodies belonging to the solar system, 
they may reasonably be supposed to exert their influence likewise 
on the stars ; and that this is really the case, our author endeavours 
to show by various arguments, which our limits necessarily obHge 
us to omit. He shows that the motions of the stars already men- 
tioned cannot be accounted for by the mutual gravitation of nei^- 
bouring stars towards each other, or by a periodical binal revolution 
of them about a centre of gravity ; but that we ought rather to hare 
recourse to some far distant centre of attraction ; which centre may 
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be either a single body of great magnitude ; or it may be produced 
by the joint attraction of a great number of stars united into one 
condensed group ; or, lastly, it may be formed by the union of several 
groups, wliich, he says, wjll create a still more powerful centre of 
gravitation. 

Dr. Herschel now proceeds to the determination of the quantity 
and velocity of the solar motion : and. calculating upon the principles 
laid down in the course of the present ])aper, assuming, as we have 
already stated, that the solar motion holds a middle rank among the 
sidere^ velocities, it appears that we have sufficient reason to fix 
upon the quantities of the solar motion to be such as. by an eye 
placed at right angles to its direction, and at the distance of Sirius 
from us, would be seetx to describe annually an arch of 1*116992 of 
a degree ; and its velocity, till we ore acquainted with the real 
distance of the fore-mentioned star, can therefore only be expressed 
by the proportional number of 1116992, 

Before he concludes, our author remarks, that tlic middle rank 
rnnong the sidereal velocities, which he has assigned to the sun, 
a^ees sufficiently witli the phenomena that were to be explained. 
Inus the apparent velocities of Arcturus and Aldebaran, without a 
solar motion, are to each other as 208 to 1 2 ; but, according to the 
assumed solar motion, it appears, that when the deception arising 
from the parallactic efiPect is removed, these velocities are to each 
other only as 179 to 85, or 2 to 1. And although Arcturus still 
remains a star which moves with great velocity, yet it has been 
shown, in the eleve.nth table, that we have three or four stars with 
nearly as much motion, and five with more. The solar motion also 
removes the deception by which the motion of a star, of the conse- 
quence of a Orionis, is so concealed as hardly to show any velocity ; 
whereas, by computation, we find that it really moves at a rate which 
is fully equal to the motion of the sun. 

It wDl now be found. Dr. Herschel says, that we are within the 
reach of a link of the chain which connects the principles of the 
solar and sidereal motions with those that are the cause of orbitual 
ones : the probable motions of the sun and of the stars in orbits 
consequently becomes a subject that may receive the assistance of 
arguments supported by observations. And he further observes, that 
what he has said in a former paper, where the sun is placed among 
the insulated stars, does not contradict the present idea of its form- 
ing a part of a very extensive system. Tlie insulation there ascribed 
to the sun relates merely to a supposed binary combination with 
some neighbouring star ; and it has been already proved, by the 
example of Arcturus* that the solar motion cannot be occasioned, or 
accounted for, by a periodical revolution of the sun and the above, or 
any other star, about their common centre of gravity. 
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Observations upon the Marine Barofneter, made during the Sjtamina* 
tion of the Voaets of Nets Holland and Neu> South Wales ^ the 

Years 1801, 1802, and 1803. By Mattihew Flinders, Esq. Cwn- 
inander of His Majestfs Ship luveetigator. In a Letter to the 
Right Hon. Sir Joseph Banks, Sart. K.B. P.R.S. &c, S^c. Sfc. 
Ecad March 27. 1806. [PMl. Trans. 1806, jo. 233.] 

The chief circumstance that induced Capt. Flinders to think his 
observations upon the marine barometer were wor^y of attention, 
was the coincidence that took place between the rising and falling 
of the mercury, and the setting in of winds that blew iinom the sea 
and from off the land, to winch there seemed to be at least as much 
reference as to the strength of the wind or the state of the atmo- 
sphere. 

Our author's examination of the coasts of New Hdlland and the 
other p6u*ts of the Terra Australis, began at Cape Leuwen, and con- 
tinued eastward along the south ooast. His observations, which, on 
account of their length, we must pass over, show, that a change of 
wind from the norUietn half of the compass to any point in the 
southeni half, caused the mercury to rise; and that a contrary 
change caused it to fall. Also, that the mercury stood conmderably 
higher when the win \ came from the south aide of east and west, 
than when, in similar weather, it cigne from the north side. 

Capt. Flinders now proceeds to relate the observations he made 
upon the east coast, j^m these dt appears that the winds which 
came from between soutli and east caused the mercury to rise and 
stand high, as the same winds had done, whli only one ejtcqition, 
on tlie south const. The wind from uorth^east kept .the mercury up 
above thirty inches on thee east edast, and caused it to rise after all 
other winds, except those from the south-east ; whereas, on the south 
coast, those winds caused the mercury to fall, and to stand much be- 
low thirty inches ; owing, in our author's opinion, to the wind coming 
from off &ie laUd. During north-west wiads^ the mercury stood lower 
upon both coasts than at any other time ; and, on both, those winds 
came from off the land. 

Moderate winds from the south-westward, with frne weather, 
caused a descent of the meroury on the east coast ; and during thmr 
continuance, it Was mudi lower than with winds from the north- 
eastward ; but upon the south coast it rose with south-west winds, 
and it stood much higber than with winds from the opporite quarter. 
But it must be observed, that the wind which blew from tka sea 
upon one coast came from off the land on the other. 

The mean height of the mercury on the east coast is stated by our 
author to be not less than 30'08 or 30*10 inches ; whereas upon the 
south coast he esrimatee its mean height to be 30 indhes. lire greatest 
range observed upon the east coast was from 29*60 to 30*36 ; wbflc 
upon the south coast the range was from 29*42 to 30*61. But it 
must be remarked, that these extremes are taken for very short in- 
tervals of time. 



The obeervationa made by our author upon the north coaat are 
next detailed. The chief differences in the ejects of winds upon this 
coaat, hrom what they produced upon the south and east coast, are, 
that a north-east wind raised the mercury as high, if not higher, than 
one from the south-east ; and that a north-west wind, when it come 
from off the sea, and was moderate, was equal, in the above effect, 
to either of them, and kept the mercury h^her than the south-west 
wind did. 

Upon considering the effects of the same winds upon the different 
coasts of Australia, as described in the foregoing summary a{ Gapt. 
Flinders's observations, the following queries seem, he says, to present 
themselves ; 

Why do the winds from the north and north-west, which cause 
the mercury to descend and stand lower than any other upon the 
south and east coasts, and also in the open sea, and in the south- 
west bight of the Gulf of Carpentaria, make it rise upon the outer 
part of the north coast with the same or even worse weather ? 

Why should the north-east wind, which occasions a fall in the ba- 
rometer, upon the south coast, considerably below the mean standard, 
be attended with a rise above the mean upon the east and north coasts ? 
The south-east wind, upon the south and east coasts, causes the mer- 
cury to rise higher than any other ; — why has it not the same effect 
upon the north coast and upon the west ? 

How is it that the south-west wind, which makes the mercury rise 
and stand high iq^on the south and west coasts, causes it to fall be- 
low the mean standard upon the east coast, and, with the same wea- 
ther, to descend lower than any other upon the north coast ? 

llie answer to these questions Capt. Flinders considers as sufli- 
ciently obvious ; in support of which opinion he offers the following 
explanation : 

The lower air, when brought in by a wind from the sea, meets 
with resistance in passing over the land ; and to overcome this re- 
sistance, it is obliged to rise and make itself room by forcing the 
auperincumbent air upwards. The first body of air which thus comes 
in from the sea, being itself obstructed in its velocity, will obstruct 
the second ; and this will therefore rise over the first, in like manner, 
to overcome the obstruction : and as the course of the second body 
of air will be more direct towards the top of the highest land it has 
to surmount than the first was, so the first part of the second body 
will arrive at the top before the latter part of the first body has 
mohed it ; and this latter part will not be able to pass over the tc^, 
being kept down by the second body and the successive stream of 
air, whcM^ velocity is superior to it. In this manner an eddy or body 
of compressed air will be formed, which at first will occupy all the 
space Mow a line drawn from the shore to the tqp of the highest 
land ; hot the succeeding bodies of mr, at a distance from the s^re, 
will soon feel the effect of the obstruction, and will begin to rise ; 
by which the stratum of lower air will be deeper between the top of 
land and the ihore, and to some distance from it, than upon the 
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mountaiuB or in tlie open sea. Hence it follows^ that the meroixry 
ought to Btand aomewhat higher when such a wind blows than with 
the same wind when it meets with no obstruction ; and the more 
direct it blows upon the coast, and the higher the land is. the higher 
ought the mercury to rise. On the other hand, when the wind comes 
from off the hills, this dense air will be displaced ; and thus the air 
over the coast will resume its natural state with a land wind, 

Capt. Flinders concludes his paper with some general remarks 
upon the barometer, of which the following seem to be the most 
material : 

It is not so much tlie absolute as the relative height of the mer- 
cury, and its state of rising and falling, that are to be attended to in 
forming a judgement of the weather. 

In the open sea, the clmnges in the weather, and in the strength 
of the wind, appear to be the causes that chiefly affect the barometer ; 
but, near the shore, a change in the direction of the wind seems to 
affect it as much, or more, than either of those causes taken singly. 

On the open sea, also, the mercury seems to stand higher in a 
steady breeze of several days" continuance, provided it does not blow 
hard, than when the wind is variable. Perhaps it is on this account, 
05 well 08 from tlie direction of the wind, that the mercury stands 
higher witliin the tropics than in those parallels where the winds are 
variable. ♦ 

Upon the whole, our author thinks the barometer capable of af- 
fording so much assistance to the commander of a ship, tlmt no com« 
mander in a long voyage should be without one. 

Accomt of a Discovery of native Minium, In a Letter from James 
Bmithson, Esq, F,R,S, to the Right Hon, Sir Joseph Banks, R,B, 
P,R,S, Read April 24, 1806. [PAeV. Trans, 1806, 267.] 

The minium here described by Mr. Bmithson was found dissemi" 
noted in a compact carbonate of zinc. Its general appearance was 
pulverulent ; but when a lens was used, it showed, in some places, a 
flaky and crystaUine texture. Its colour was the same as that of 
factitious minium : when gently heated by the blowpipe it became 
more obscure, but returned, upon cooling, to its original colour. By 
a stronger heat it melted into litharge ; and, upon charcoal, was re- 
duced to lead. 

In dilute nitric acid it assumed a coffee-colour ; and on the additioa 
of a little sugar, this brown calx was dissolved, produci^ a cdauiiess 
solution. Upon being put into muriatic acid, with a leaf-gol4 
the gold was soon entirely dissolved. 

When it was inclosed in a small bottle with muriatic add, and a 
small piece of tufUBole paper was fixed to the cork, the paper in a shoit 
time entirely lost its blue odour, and became wldte. Even a slip vi 
common blue paper, whose colouring matter is indigo, when placed 
in the above situation, underwent the same change. 

This native minium, Mr. Bmithson says, seems to be produced by 



the decay of galena, which he auspecU to be itaelf a secondary pro** 
duction, arising hrom the metallization of white carbonate of lead by 
hepatic gas. lliis, our author says, appears evident in a spedmen 
which he means to send to Mr. X^reville. In one part of this speci- 
men there is a cluster of large crystals ; one of which, upon being 
brdeen, was found to be converted into minium, to a considerable 
thickness, while its centre was still galena. 

Mr. Smithson does not say where this native minium was found ; 
but his letter is dated from Cassell in Hesse. 

Description of a rare Species of Worm Shells, discovered at an Island 
lying off the North-west Coast of the Island of Sumatra, in the East 
Indies. By J. Griffiths, Esq. Coinmttn*ca/ffd by the Right Hon. Sir 
Joseph Banks, K.B, P.E.S. Head February 13, 1SD6. [PAj7, 
Trans. 1806, p. 269.] 

The shells here described were discovered in a small island called 
Battoo, after a violent earthquake that occurred in the year 1797. 
Upon the receding of the inundation caused by the earthquake, they 
were seen protruding from a bank of slightly-indurated mud, in a 
small sheltered bay, surrounded by coral reefs. They were procured 
by means of a servant sent by Mr. Griffiths for that purpose, who 
was very expert in diving, and who stated that he found these shells 
sticking out of tlie mud to the extent of ten inches, or even more, 
and being from one to three fathoms under water. They were in 
considerable number, standing in different directions, and sepairate 
firom each other. Mr. Griffiths was informed that the shells were 
filled with a soft p;elatinous fiesh, and that the animal threw out 
tentacula, resembling small Actiniae, from the two apertures at the 
apex, lliey were easily extracted from their bed, but were all mu- 
tilated more or less ; this, the author thinks, was occasioned by the 
earthquake. 

The longest of these shells that came into the possession of Mr. 
Griffiths was five feet four inches in length. The circumference at 
the base was nine inches, tapering upwards to two inches and a half. 
But others were of very different dimensions. Hie large end of the 
shell is completely closed, and has a rounded appearance : at this 
part it is very thin. The small end, or apex, is very brittle, and is 
divided by a Imigitudinal septum, which extends downwards eight 
oir ten inches, into two distinct tubes, from whence protrude the 
tentacula already mentioned. The substance of the shell has a ra- 
ffiated appeaxance, and having an outer crust of a pure white colour, 
and an inside enamel of a yellow tinge. The external surface is often 
interrupted by a sudden increase of thickness, which probably indi- 
cates the different growths of the shells ; but ^ese Interruptions are 
nmdy on the outside shell, and do not extend into the radiated sub- 
stanoe. Hie thickness of these shells varies very much ; so also does 
their shape, some being nearly straight, others crooked and con- 
torted- Hieir internal surface is generally smooth, but is sometimes 



covered with excrescences resembling tubercles. There iwas no in- 
dication that the animal had adhered to any part of the idicll. 

lire great length and alee of these shells, and the dtvkkm in the 
Uf^er part, constitute, in Mr. CkiffiUui'B opiiuon, thdr chief pecu- 
lai^es. The radiated appearance of the substance of the sh^ is 
such, that they mig^, in 1^ opinion, be easily mistaken for stalac- 
tites. Mr. Gri^ithB at first oonaidered these shells as a new genus ; 
but afterwards, on consulting the works of Eumphius, he found in 
that author a description oi some sheUs, my similar, but differing 
by haying two long-jointed tubes issuing their upper part, 
lliese fih^s were found in shallow water among mangrove-trees. 

Observations on the Shell of the Sea Worm found on the Coast of S«- 
matrOt proving it to belong to a Species {f Teredo ; with an Account 
of the Anatomy of the Teredo Navalis. By Bverard Home, Esg, 
F.R.S. Read May 1, 1806. [WiV. TVciw. 1806, p. 276.] 

In the first part of this paper Mr. Home relates aome hirther par- 
ticulars respecting the rea worm shell from Sumatra, of which an ac- 
count was, some time since^ laid before this Society by Mr. GiiffithB. 
A specimen of one of these shells, ffve feet long, but jji^>erfect at 
both ends, was given to Mr. Home by Capt. Maxwell ; and in order 
to remove aU doubt respecting its nature, a part of it was analysed 
by Mr. Hatchett, who found that it was composed of carbonate of 
lime and an animal gelatinous substance, greater in quantity than in 
the Chama Gigas, but less than in the common oyster. 

The subsequent discovery of two boring sheUs and two fiottened 
opercula, sufficiently evinced that the shell here treated of bdonged 
to the genus Teredo ; and as internal structure and economy of 
Teredines are very httle known, our author thought that nothing 
would tend more to enable us to form an adequate idea respecting 
this new species (which he thinks may be called Teredo giam$ea% 
than an accurate Imowledge of the common species Teredo Navdis, 
With this view, by the assistance of Sir Joseph Banks and Mr. Whit- 
bey, Mr, Home obtained some pieces of wood, with Uve Tevedmes 
in them, from Sheemess. By means of these, and of some epaoi- 
mens in the British andthe^Hunterian Museums, he has been enabled, 
with the assistance of Mr. Clift and Mr. Brodie, to give a very cir- 
cnmstantial description, accompanied by drawings, ^ the anatomy 
of Ihe Teraclb 

The Teredines brought from Bheerness, lived m salt water lor the 
apace of three days being brought to town, during which time 
these animakwexe observed to thiw out two smaU tob^ thelargest 
of which wasaboot three fourths of an inch In length, and had, within 
its external orifice, afringeoomptoedofabont twenty very am^ 
tacula. These tontacula were vistbte only when the tube woe fully 
extended, because the animal drew in mis tube by inverting it ; 
whereas the smaller tube was not inverted vdien drawn in. Ihe 
smallest of these tubes appeared to be riic most sensSde^ for the 
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larger one did not always retract when tondied, but upon touching 
the smaller one, bodi were instantly drawn in. 

In examimng the shell while in the wood, there appeared to be a 
small portion^ neaily at right aoigleB to the cylinder, aufffioient only 
to give a passage to the two small tubes. The shell was ^>mid, wh^ 
analysed by Mr. Hatchett, to be perfectly sunikr to that of Ihe 7b- 
redo gigtm$oa. 

I'he largest of these worms was S inches in length ; many of thm 
lived 24 hours alter separation from ^e shell ; in these the heart was 
distinctly seen to palpitate. The blood in the vessels going to the 
head, and also in the parts near the liver, was of a red but 

this colour disappeared soon alter death. 

From the middle of the exposed part of the head proceeds a kind 
of proboscis. As this baa no orifice m it, Mr. Home thiidca it pro* 
balde that it adheres to the wood, and acts as a centre-hit, while the 
animal works with the boring shells, between which it is situated. 
The mouth is nearly concealed by the projection of this proboscis* 
Ihe body of the animtd terminates in a stn^ double Ibid, fernwg a 
cu]:>, on the inside of which are two opercula, which, when bnmglit 
together, close np the shell : these opercula do not oonrespond to the 
tu^s, bat are in a contrary direction. In the Teredo gipontea the 
opexcula are situated in a similar manner, each shutting up one half 
of the bifurcation. 

Some other observations, which our limits oblige us to omit, are 
made on these ammals befesre Mr. Home proceeds to describe their 
internal structure as observed in the dissection. Here also we must 
eonteut otirs^ves udth mentioning the most striking eiroumitanoes, 
referring those who wish for more particular information to the paper 
itself. 

Into the cavity of the worm there are two natural openuigs ; one 
of these is the laiger tube already described, by wtnoh it receives 
water from the sea; the other is an aperture under the boring shells, 
forming a slit in a transmse direction, whidi opens into ihe space 
before the boring shells. 

The breathing organs are attached on the posterior surfece of this 
eavity, and have their fringed edges loose, and exposed to the sea 
Water, which passes throu^ this cavity to the he^ of the atmntd. 
In the worms, which were examined while alive, the stomachs, which 
extend the whole length of the abdmen, were quite enqaty; but m 
the stomachs some of the preserved iq>ecimens there was found a 
yeUow-ccdoiired pulpi which, from some experiments made on it by 
Mr. Hatchett, appeared to be an impalpable ve^table saw*4itst. 
The intestine, after various infiections, terminates m the small tube, 
through Whidb it empties its contents iiyto the ses. 

The heart conusts of two auricles, which open into two tubes^, 
tiiese uniting, ferm the ventriele. The ohtmlalion fe, of ooume, 
tin^ ; but the mode in which it is perfiutned seems to he peculiar 
to^is animal ; the blood being thrown out feom the heart, towards 
tiie vbcera and the head, and carried afeerwards tinrough the ves- 
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«eb of the breathizig orgau«« from which it returns directly to the 
heart. 

The mode in which the breathing organs of this animal are sup- 
plied with water, makes it evident, in Mr. Home's opinion, tliat all 
similar animals which have no cavity for the reception of sea water, 
must have their breathing organs placed externally ; and he thinks 
that the beautiful membranous expansions displayed by those species 
of Actiniee, called in the West Indies animal flowers, ore. in fact, the 
breathing organs of those animals; and not. as their appearance 
formerly led Mr. Home to believe, tentacula for catching food. 

The Teredo giganteat when arrived at its full growth, closes up 
its shell ; so iJbo does the Teredo Navalis. Hence Sellius was led 
to suppose that the animal, by this act. formed its own tomb. This, 
however, is not the case ; since, in some specimens in Mr. GriMths's 
possession, the animal appears to have receded from its flrst inclosure, 
and to have formed a second, three inches up the tube, and after- 
wards a third, two inches further on. These facts show that the 
Teredo gigantea, when arrived at its full growtli. closes up its shell, 
and lives a long time afterwards, being furnished with food from the 
sea by means of its tentacula. The Teredo Navalk closes up its 
shell in the same maimer ; it must therefore, after that period, be 
supplied with food thi ough the medium of the sea water ; and it is 
probable that the small tentacula. b^ore described, are for the pur- 
pose of catching food. 

As the Teredo gigantea bores in mud, from which it cannot be 
siqpposed to receive any part of its nutriment, it may be questioned 
whether the Teredo Navalis receives its support firom the wood it 
destroys, or is wholly supplied with food from the sea. The latter 
opinion appears to Mr. Home the most probable. The quantity of 
wood taken into its stomach is. he thinks, by no means su^ent for 
the support of an animal which hag ^d b lood and very perfect organs. 
He also remarks, that the saw-dust1®eSayilpoken of did not appear 
to Mr. Hatchett to have undergone any change. 

These animals, having only a 8%ht connexion with their shell at 
one particular spot, are capable of turning themselves round in their 
shell ; this flicility of motion seems evidently to be intended for the 
purpose of boring. 

Oh the inserted Action of the olbumoue Veeseh of Trees, Bg Thomas 

Andrew Knight, Esq* In a Letter to the Right Hon, Sir 

Joseph Banlm, KJd, P,R,8, Read May 15. 1806. iPhil, Trans* 

1806, p. 298.] 

Mr. Kn^ht, in the papers formerly communicated by him to the 
Royal Society, endeavoured to prqve that the fluid by which the va- 
rious ports sMtd to trees, Ac. are generated, has previously circu- 
lated through their leaves, either in the some or in the preceding 
season, and has subsequendy descended through their barks. There 
is., however, a circumstance stated by Hides ana by Du Hamel, which 
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uppcars to militate against the above hypothesis, namely, that when 
two circular incisions are made, at a small distance from each other, 
tlirough the bark, round the stem of a tree, and the barfc between 
these incisions is wholly taken away ; that portion of the stem which 
is below the incisions continues to live, and to increase in size, though 
much more slowly than the parts above the incisions. The above- 
mentioned naturalists have also observed, that a small elevated ndge 
is formed round the lower lip of the wound, which makes some slight 
advances to meet the bark and wood, projected in larger quantities 
from the upper lip of the wound. 

Our author, in a former paper, attempted to explmn tlie above cir- 
cumstance, by supposing that a small part of the true sap, descending 
from the leaves, escapes downwards, through the porous substance 
of the alburnum : in another paper he has Siown, from the growth 
of inverted cuttings, the existence of a power in the alburnum to 
carry the sap in different directions ; and he now describes some ex- 
periments made in order to show that the conclusions drawn by him 
are not inconsistent witli the facts stated by Hales and Du Hamel ; 
and that although the ascending sap usually rises through the al- 
burnum and central vessels, yet the albumous vessels appear to be 
also capable of an inverted action, when such action becomes neces- 
sary to preserve tbe existence of the plant. 

The &8t experiment described in tlie present paper, consisted in 
removing tlie bark by means of circular incisions at the distance of 
three inches from each other from the stems of several young oaks, as 
soon os the leaves were nearly full grown, and examining, in the 
succeeding winter, the state of the parts. In almost every instance 
the alburnum was found to be lifeless, and almost dry ; in one in- 
stance, however, it was perfectly alive ; and in this the specific gra- 
vity of the wood, above the decorticated space, was 1114, and bdow 
it 1111, whereas the specific gravity of an unmutilated stem, from 
the same roots, and at the same distance from the ground, was 1112. 
Now if the whole of the descending, or true sap, had in the above 
instance stagnated above the decorticated part, toe specific gravity of 
the wood there ought to have been much greater toan it was found 
to be. 

Mr. Knight, conceiving toat he should obtain more satisfactory 
and decisive results from tuberous-rooted plants, now proceeded to 
moke some experiments on the potatoe. The early varietieB of this 
plant, as is known, afford neither blossoms nor seeds, ITiia cir- 
cumstance he attributed to the privation of nutriment, from the pre- 
tematuraHy early formation of the tubers ; he therefore plaid:ed, in 
toe last spring, some cuttings of a very early variety of the potatoe 
in garden-pots ; and when toe plants W ^wn a mw inches high, 
they were secured to sticks, ^xed erect in the pots. The mould was 
toen washed away from the base of the stems, so that toe plants were 
sttspended in toe air, and had no communication wito the remaining 
soil, except by their fibrous roots. , Efforts were soon made, by every 
plant, to produce runners and tuberous roots, but these were de- 
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Atroyed as soon as they became perceptible. An increased luxunance 
of ffrawth now took piaee in all the plants ; numerous blossoms were 
emTtted> and every blosscon afforded fruit. 

In another experiment Mr. Knight, taking great care to prevent 
the formation of tubers on any other part of the plant, permitted tiiem 
to fton on the extremities of the lateral branches ; these being the 
points most distant from the earth, in which the tubers are naturally 
deposited. Many of the joints of the plants became enlarged ; and 
otur author thinks, that if the formation of tubers had been totally 
prevented, these joints would have acquired an organization capable 
of affording plants in the succeeding spring. 

In another variety of the potatoe, vmch was very luxuriant in la- 
teral branches, Mr. Knight detached many of those branches from 
the principal stem, letting them, however, remain suspended by such 
a portion of albumousand cortical fibres and vessels as was sufficient 
to preserve life. The result was, that the true sap, instead of re- 
turning down die principal stem into the ground, remained, and 
formed small tubers at the base of the leaves of the depending 
branches. 

To ascertain whether the tubers would be fed when the passage 
of the true sap down the cortical vessels was interrupted, a portion 
of the bark, five lines in width, was removed from the steins of several 
potatoe plants, close to the suifece of the ground, soon alter the tubers 
had begun to be formed. The tubers continued to grow, but did not 
attain their natural size ; partly, our author supposes, ^m the de- 
clining health of the plant, and partly firom the stagnation of a por- 
tion of the true sap above the decorticated part. 

The preceding experiments, Mr. Knight admits, do not prove that 
the fiuid contained in the leaf passes downward through the decor- 
ticated space to be subsequently discharged into the bark below it ; 
but he has, he says, found that the amputated Inranches of different 
trees have their leaves immersed in water, a portion of that fluid will 
be absorbed, and wiU be carried downwards, by tiie albumiun, into 
the bark below a decortioatad Kpepe ; so tiiat the insulated bark will 
be preserved alive and moist during several days. If the moisture 
absorbed by a leaf can be thus transferred, it ap|)eaiB very probable 
that the true sap will pass through the same dhannel. A considerable 
portion of that mtp oe^nly stagnates above the wound, and a great 
part of that which escapes into the bark below the wound, is pro- 
bably carried into the root. But some of that fluid will be carried 
upwards, by capillary attraction, and will stagnate on the lower Up 
of the wound, where, in Mr. Knight's opinion, it g^fterates the smaU 
portion of wood and bark described by Hales and Du Hamel. 

Our author concludes his paper by stating, that he has in his 
session a piece of a flr-tree, iFom wMch a porttoh cl hark, extenohtg 
round its whole stem, bad been taken off several years before the 
tree was foUed. And he has ascertained that the speoiflo gr avi ty of 
the wood above the decorticated space is 0^590, imt below it aafy 
0*491 { and having steeped pieces of each part, weighing 100 graks. 



ill water during twelve houn^ he found that the latter had abaoihed 
69 gndna« the former only 51. Henoc be thinka conakierable Hd*- 
vantage may be expected hrom atripping oW a portion of the bark 
from resinous trees* all round their trunks* close to the surface of the 
gpxmnd* in the beginning of the summer preceding the autumn in 
which they are to be felled. He even thinks it probable* that the 
timber would be improved by letting them stand a seocmd year ; al- 
though he admits that some loss would be sustained by the slow 
growth of the trees in the second summer. 

It may* Mr. Knight says* be suspected* that the increased solidity 
of the 5r-wood above desm’ibed was confined to the part contiguous 
to the decorticated space ; but it is well known that taking off a 
portion of bark round the branch of a fruit-tree* occasions in the 
succeeding season an increased quantity of blossoms on every part 
of that branch. This increase probably owes its existence to a stag- 
nation of tlie true sap* extending to Uie extremities of the branch ; 
and it may therefore be expected that the albumous matter of the 
trunk and branches of a resinous tree will be rendered more solid by 
a similar operation. 

A new Demonatration of the Binomial Theorem, when the Exponent is 
a positive or negative Fraction. By the Rev. Abram Robertson, 
A.M. F.R.S. Savilian Professor of Geometry in ike University of 
Oxford. In a Letter to Davies Giddy, Esq. Read June 5, 

1806. iPhiL Trans. 1806, p. 805.] 

This paper is merely an extension of one formerly communicated 
to the Society by Mr, Robertson, and printed in the Philosophical 
Transactions for the year 1795. It is, the author says, so for os re- 
lates to the raising of integral powers, the same as that paper, and 
is oonfesse^y new only to ^e extent mentioned in the title, namely, 
that the present demonstration is applicable when the exponent is a 
positive cm a negative fraction. The nature of the paper is obviously 
such, as to render it unsusceptible of abridgement. 

New Method of con^ting Logarithms. By Thomas Maiming, Esq. 
Communicated by the Right Non. Sir Joseph Banks, K.B. P.R.S. 
Re^ June 6, 1806. IPhil. Trans. 1806, p. 827.] 

If, Mr. Manning observes, there existed as full and extensive lo- 
garithmic tables as ever will be wanted, and of whose accuracy we 
were absolutely certain, and if the evidence for that accuracy could 
remain unimpaired through all ages, then any new method of com- 
puting logarithms would be tot^y superfluous, so far as concerns 
the formation of tables, and could only be valuable indirectly, and 
ixtamoch as it might show some curious and new views of mathe- 
matical truth. But the above kind of evidence is necessarily im- 
paired by the lapse of time, even while the original record remains, 
and itiU more when the record must from time to time be renewed 
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by copiea : nor k the uncertainty of copies being accurately taken 
greater in any caae than in that of copied numbers. It is conse- 
quently useful to contrive new and easy methods for computing new 
tables, or for examining those we already have ; and it is particularly 
useful to contrive methods by which any pert of a table may be ve- 
rified, independently of the rest ; for by examining parts taken at 
random, we may, in some cases, acquire a moral certainty respecting 
the accuracy of the whole. 

Among the various methods of computing logarithms, none, our 
author says, possesses the advantage of forming them with tolerable 
ease, independently of each other, by means of a few cosy bases. 
This desideratum, he trusts, the method described by him will supply; 
being very easy of application, as it requires no division, multiplica- 
tion, or extraction of roots, and has its relative advantages highly in- 
creased by increasing the number of decimal places to which tlie 
computation is carried. 

The chief part of the work, according to the method laid down by 
Mr. Manning, consists in merely setting down a number, under itself, 
removed one or more piaces to the right, and subtracting ; then re- 

E ating this operation. This method, consequently, is very little 
ble to error | and may be performed, after a few minutes instruc- 
tion, by any one who is able to subtract. Besides, from tiie com- 
modious situation of the figures, tins work may be revised with great 
rapidity. It is as easy for large numbers as for small ones ; and, on 
an average, about 27 subtractions will furnish a logarithm accurately 
to ten places of decimals. 

A similar method, by addition only, may, Mr. Manning says, in 
some cases, be used with advanta^ ; and various artifices may be 
occasionally employed to shorten the computation, both in the me- 
thod by subtraction and in that by addition : the two methods may 
also be sometimes advantageously combined together. It must, how- 
ever, be observed, that the method by subtraction has many advan- 
tages over that by addition ; particularly as from its being more 
simple, and more completely mechanical, it may be confided to the 
most unskilful persons without much danger of error. 

Various examples of our author's mode of computation and rules 
for conducting it ore given, for which we must necessarily refer to 
the paper itself. 

JhnenpHon of the Mineral Basin in the Counties of Monmouth, frfe- 
morgan, Brecon, Carmarthen, and Pembroke. By Mr. Edward 
Martin. Communicated by the Bight Hon. C. F. GrevOle, F.B.S. 
Read May 22, 1806. [JPAi/. Trans. 1806,/?. 342.] 

The basin, wbkdi is here described by Mr. Martin, is delineated 
in a map annexed to the paper; it is formed of limestone, and con- 
tains all the strata of cod and iron ore in Soutii Wales : it is up- 
wards of 100 miles in length ; and its average breadth in the eotm- 
ties of Monmouth, Glamorgan, Carmarthen, and part of Brecon, is 



from 18 to 20 miles ; but in Pembrokealiire its breadth is only from 
3 to 5 miles. 

On the northern half of the basin Oie strata rise gradually north- 
ward ; on the south side they rise southward, except at the east end, 
where they rise eastward. The deepest part of the basin is between 
Neath, in Glamorganshire, and Llanelly in Carmarthenshire, where 
the depth of the principal strata of coal an<l iron we is from 600 to 
700 fathoms ; whereas in Pembrokesliire, none of the strata lie above 
80 or 100 fathoms deep. 

Ihe strata of coal at the east end of the basin and on the north 
side, ore chiefly of u cokeing quality ; but they alter, towards St. 
Bride’s Bay, to what is called stone coal : on the south side of the 
basin the strata are princijially of a bituminous or binding quality. 

In this mineral basin there are 12 veins, or strata of coal, from 3 
to 9 feet thick ; and 1 1 others, from 1 8 indies to 3 feet, making in 
all 95 feet, besides a number of smaller veins, from G to 18 inches in 
thickness. 

There ore in these strata many faults or irregularities, by which 
the due range of the strata is thrown out of course. Hiese faults 
are not confined to the edges of the strata, but run through the in- 
terior of the basin generally, in a north and south direction, and often 
throw the whole of the strata, for hundreds of acres togetlier, 40, 60, 
80, or 100 fathoms up or down. 'Ilicre is, however, seldom any su- 
perfleial appearance that indicates a disjunction ; for the greatest 
fliults frequently lie under even surfaces. 

A very considerable fault is observable at Crib-bath, where tlie 
beds, or strata of the limestone, stand erect. Another fault of great 
magnitude lies between Ystradvellte and Penderryn, where all the 
strata, and the north side of the basin, are moved many hundred 
yards southward. 

llie limestone appears at the surface, all along the boundary line, 
in the counties of Monmouth, Glamorgan, Carmarthen, and Brecon; 
and no doubt can be entertained that it ranges from Newton, across 
Swansea Bay, to the Mumbles, and from Connuuldock Hill, across 
Carmarthen Bay, to Langam Tenby. In Pembrokeshire it appears 
at the surface only in some particular spots ; yet it certainly forms 
an under-ground connexion from one spot U) the other. 

Glamorganshire possesses by far the greatest portion of coal and 
iron ore ; Monmouthshire is the next in point of quantity ; then Car- 
marthenslure; then Pembrokeshire; and lastly Brecknock^ire, which 
possesses the least. 

Observations on the Permaneney of the Variation of the Compass at 

Ja;naica. In a Letter from Mr, Janies Robertson to the Right 

Hon, Sir Joseph Banks, P,R,8, Read June 12, 1806. 

[P^»7. Trans, 1806, p. 348.] 

The object of Mr. Robertson, who resided in Jamaica, as a King s 
Surveyor of Land, upwards of twenty years, is to show that no 

B 
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alteration has, for a considerable period, taken place there in the va- 
riation of the compass. In that island all grants of land have a dia- 
gram thereof annexed to the patent, which diagram is delineated 
&oin an actual survey of the land to be granted, and has a meridional 
line, according to the magnetical needle, laid down upon it ; but no 
notice is taken of the true meridian, 'llie boundary lines ore marked 
upon the laud ; and in all disputes where the keeping up of these 
lines has been neglected, surveyors are appointed to make actual re- 
surveys, which are compared with those preserved in the secretary 
of the island*8 ofhce ; and it is expected that the lines and meridians 
of the former will coincide with those of the latter. It is evident, 
however, that this coincidence could not happen if any alteration in 
the variation had taken place in the interval between the two sur- 
veys. Mr. Kobertson’s business, as a surveyor, having been very ex- 
tensive, he has had many opportunities of investigating the fact here 
treated of ; and it appears irom his observations, that the courses of 
the lines and meridians delineated on diagrams annexed to patents 
granted so long ago as the year 1660, coincide with, and ore parallel 
to, the lines and meridians delineated on the re-surveys annexed to 
deeds, &c., or on the new diagrams, from recent surveys made by ' 
means of the magnetical needle, consequently no variation of the 
needle could have taken place, in Jamaica, during the above period 
of time. • 

Our author subjoins to lus paper a short history of the practice of 
surveying in Jamaica, from the Ilestoration to the present time, in 
order to obviate any doubt whether the quantity of the ma^etical 
variation was not ascertained and allowed for in the first diagrams 
annexed to patents ; and whether the present variation of 6| degrees 
east, might not then have agreed with the true meridian. He re- 
marks, &at until the year 1700, when Dr. Halley published his 
theory of the variation of the compass, no observations to ascertain 
the quantity of the variation in the West Indies had (so far as he 
knows) been pul>Ii8hed ; and the variation at Jamaica, as laid down 
by Dr. Halley, appears to have been the same as it is at present. Be- 
sides, had the first surveyors allowed for the variation, in delineating 
their diagrams, they wo^d not have omitted to mention it ; and the 
same system of surveying would have been continued, since a dif- 
ference of would have so totelly deranged all boundaries, as to 
have demanded legislative interference and correction. But no in- 
stance of this kind has occurred. 

In the maps of the island made by the direction of Sir Henry 
Moore, Governor (about the year 1760), the magnetic meridian only 
is represented, although that ^ntleman was considered a great sur- 
veyor. In short, the ^e meridian, our author says, has never been 
nor the quantity of variation ascertained, nor the latitude or 
longitude observed, by any surveyor or engineer in Jamaica except 
himself. He has ascertained the variation to be 64^ east, and has 
assumed that as the true quantity, in the maps lately published by 
him. 



Observations on the CameVs Stomach resj^cting the Water it containSt 
and the Reservoirs, in which that Fluid is inclosed } with an Account 
of some Pectiliarities in the Urine, By Everard Home, Esq, F,R,S, 
Read June 12, 1806. [Phil Trans. 1806, j3. 357.] 

The camel, on which Mr. Home's observations were mtuJe, was a 
female, twenty-eight years old, and was brought from Arabia. It 
drank regularly, every second day, six gallons of water, sometimes 
seven and a htdf ; but would not drink in the intervening period. It 
daily consumed a peck of oats, one of chaff, and one thfid of a truss 
of hay. It was killed on the first of April last, by thrusting a double- 
edged poniard between the skuU and the first vertebra of the neck ; 
it had a few hours before drank three gallons of water. 

A very particular account of the animal's various stomachs, and of 
those of the bullock, together with the mode in which the food suc- 
cessively pastes into them, is now given. From these (which our 
limits necessarily oblige us to omit,) it appears, that in the bullock 
tlicre are three stomachs for the preparation of the food, and one for 
its digestion ; whereas, in the camel, there is one stomach that an- 
swers the purpose of the two first of the bullock, a second employed 
merely os a reservoir for water, a thinl so small and simple in the 
structure of its internal membrane, that it can answer no purpose 
except that of retarding the progress of the food, and making it pass 
into the fourth stomach by small portions (for as it is not lined witli 
a cuticle, it cannot be compared to any of the pre]>aratory stomachs 
of the bullock), and a fourUi, or true digesting stomach. 

It appears, from our autlior’s examination, 3iat the camel, when it 
drinks, conducts the water in a pure state into the second stomach ; 
that part of it is retained there, and the rest runs over into the first 
stomach, acquiring a yellow colour in its course. This purity of riie 
water in the second stomach is a well-known fact ; but by what 
means the water was kept separate from the food, had never been 
explained ; nor had any other part been discovered by whicli the 
common offices of a second stomach could be performed. For Mr. 
Home's explanation of the mode in which the former is effected, we 
must refer to the paper itself, and especially to the figures of the 
parts with which it is accompanied. 

From the facts stated by our author, the following gradation of 
ruminatuig stomachs is established by him. 

lliose ruminants which have horns, as the bullock, sheep, 8eo., 
have two preparatory stomachs for the food previous to rumination, 
and one for the food to be received in after rumination. 

The ruminants that have no horns, as the camel, dromedary, 
llama^ &c., have one preparatory stomach ibr the food before rumi- 
nation, but none in which it can be properly said to be afterwards 
retained, before it passes into the digesting stomach. 

Those animals that eat the same kind of food as the ruminants, 
but do not ruminate, as the horse and ass, have only one stomach t 
but a part of it is lined with a cuticle : in thU part the food is first 

a 2 
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deposited, and by remaining there some time, is more easily digested 
when it passes to the second, or digesting portion. 

The difference, with respect to the teeth, between those animals 
which ruminate, and those which (although they eat nearly the same 
kind of food,) do not ruminate, is, according to our author, as follows. 

Ruminants that are fiimished with horns have molares, or grinding- 
teeth, in both jaws, and incisors only in the lower jaw. 

Ruminants that are without horns have, besides the above, what 
may be called tusks, or fighting teeth ; but these are of no use in 
eating. The Camelopardalis forms an intermediate link between the 
two, as it has short horns and no tusks. 

Annexed to Mr. Home's paper, is nn account of some experiments 
made on the mine of the Camel, by Mr. Brande. 

The result of liis experiments gives the component parts as fol- 
lows ; but it must be observed, that the quantity he had to operate 
upon was so small, that his analysis must be considered merely as 


an approximation to the truth. 

Water 75 

Phosphate of lime, muriate of ammonia, sulphate ofl g 

potash, urate of potash ; j 

Muriate of potash 8 

Urea 6 


95 

Observations on the Variation, and on the Dip of the magnetic Needle, 
made at the Apartments of the Royal Society, between the Years 
1786 arid 1805 inclusive, Mr. George Gilpin. Communicated 
by Henry Cavendish, Esy, jF\R.S. Read June 19, 2806. [PM. 
Trans. 1806, p. 385.] 

The instruments with which Mr. Gilpin’s obsen^ations on the va- 
riation, and on the dip of the magnetic needle were made, ore the 
same as were used in former observations, and are described by 
Mr. Cavendish, in a paper printed in the 66th volume of the Philo- 
sophical Transactions. But as the observations now communicated 
by Mr. Gilpin are the first that have been given since tlie compass 
was put up in the Society’s Apartments in Somerset Race, he has 
thought proper to describe very particularly its situation in the house, 
at file time the obseivations were made, and also the method he pur- 
sued to ascertain what allowances were proper to be made in the re- 
sults of his observations. 

. After stating the circumstances above mentioned, Mr. Gilpin pm- 
ceeds to the observations. These are detailed in five tables, of wnich 
the fidlowing is a summary account. 

Table 1. contains, in sixteen pages, the observarions made on the 
variatibn, at various but stated times of the day, from September 1, 
1786, to December 31, 1787. It is so dis][>OBed, that the increase or 
decrease of the variation may be seen by mere inspection. 
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Table 2. contains the mean monthly variation for the times of the 
day stated in Table 1, during the above-mentioned period of sixteen 
months. 

Table 3. contains the mean monthly true variation, and mean 
monthly diurnal alteration of variation during the above period ; and 
also the mean monthly true variation, and mean monthly diurnal 
alteration of variation, for many months in each year, from 1786 to 
1805 inclusive. 

Table 4. contains the differences for twelve years (viz. from 1793 
to 1 805) between the observations made at the times of the vernal 
and autumnal equinoxes, and summer and winter solstices. From a 
mean of these, the variation appears to increase, or go westward, 
from the winter solstice to the vernal equinox O'* 80 : and diminishes, 
or goes eastward, from the vernal equinox to the summer solstice 1 '*43 ; 
it increases again, from the summer solstice to the autumnal equinox 
2'*43 ; and continues nearly the same, only decreasing O'* 14 from 
the said equinox to the winter solstice. 

Table 5. contains the dip of the magnetic needle from the year 
1786 to 1805. During the 5rst sixteen months the dip was observed 
as frequently as the variation ; but as there did not appear to be any 
diurnal alteration in the dip, it has been thought sufficient to insert 
the mean for each month. From a comparison of Mr. Gilpin*s ob- 
servations in 1805 with those made by Mr, Cavendish in the year 
1775, it appears that its mean annual decrease has been 4"'8 ; and 
its progressive annual decrease, in the above period, has been, on a 
mean, l'*4. 

On the Declinations of some of the principal fixed Stars ; with a De- 
scription of an Astronomical Circle, and some Remarks on the Co»- 
struction of Circular Instruments, By John Pond, Esq, Commu- 
nicated by Smithson Tennant, Esq, F,R,S, Head June 26, 1806. 
[PhiL Trans, 1806, j?, 420.] 

The observations here given were made at Westbui^, in Somer- 
setshire, in the years 1800 and 1801, with a circular instrument of 
2^ feet in diameter, constructed by Mr. Troughton. ITie stars se- 
lected by our author were, for a period of nearly two years, con- 
stantly observed on the meridian, when they passed at a convenient 
hour^ generally reversing the instrument in azimuth at the end of 
every day's observation, and never making use of those observations 
that were not made in pairs. 

Mr. Pond has subjoined to his observations a comparison with 
some procured for him by Mr, IVoughton, in which he has included 
the latest observations made at Greenwich. 

llie deduced polar distances are also annexed to each observation. 
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ObBcrvations and Eemarks on the Figure, the Climate, and the Atmo- 
sphere of Saturn, and its Ring, By William Herschel, LL,D, F,R,8, 
June 26, 1806. [l^hiL Trans, 1806, 455.] 

The observations made by Dr. Herschel last year, on tlie of 
Saturn, having drawn the attention of astronomers to the subject, a 
further investigation of it ajjpeared to him to be necessary. Those, 
he says, who compare his former figures of the planet (in which the 
particular shape of the body was not meant to be represented,) with 
that annexed to hU last paper, and wonder at tlie difference between 
them, have not attended to the measures he had given of the equa- 
torial and polar diameters of it; these, as established in 1789, are 
the same as in his last figure, which differs only in havijig the flat- 
tening at the pole a little more extended on both sides ; and as his 
attention, in 1789, was entirely taken up with an examination of the 
two principal diameters of the planet, it is not, he thinks, extraordi- 
nary that the singularity of its shape should then have been over- 
looked by him. 

After some observations on the magnifying powers necessary to 
be used in observing the figure of Saturn, Dr. Herschel proceeds to 
relate the observations made by him. for that purpose, in the months 
of April, May, and the beginning of June, of the present year. Ho 
first, however* gives an observatiorf made in the year 1788, from 
which it appears, that he had then observed the shape of Saturn not 
to be spheroidical Gike that of Mans or Jupiter), but much flattened 
at the poles, and a little flattened at the equator. 

llie observations made this year by our author, agree with those 
mad« last year, in establisliing, that the flattening at the poles of 
Saturn is more extensive tlian it is in Jupiter : also tliat the cun^a- 
ture in high latitudes is greater than in the last-mentioned planet ; 
but, on the contrary, the curvature at the equator is rather less in 
Saturn than it is in Jupiter. 

In the observation of May 16, of the present year, the greatest 
curvature in the disc of Saturn appeared to be at the latitude of 
about 40®, 

Upon riie whole, the figure of Saturn may. Dr. Herschel says, be 
called a spheroid, while that of Jupiter may be called an ellipsoid. 

Our author now proceeds to notice some observations he has made 
on periodical changes in riie colour of the polar regions of Saturn, 
From ume made in the years 1798, 1794. and 1796, when the south 
pole of the planet had been long exposed to the influence of the sun, 
it a|)peared that the re^ns about that pole had lost their former 
whiteness ; and that whiteness of the northern hemisphere was 
increased. Those made in the present year, when the north pole of 
Saturn is ^posed to the sun, laiow tbit its reruns have lost much 
of their brightness ; while those about the sou^ pole have regained 
their former colour, and are brighter, and whiter, than the equatorial 
l>arts, 

Kespecting the atmosphere of Saturn, Dr. Herschel observes, that 
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tbe brightness remaining on the north polar regions is not uniform, 
but is tinged with large dusky spaces, of a cloudy atmospheric ap* 
pearance. From which, and the fore^mentioned changes of colour 
at the polar regions, added to the changes he has formerly observed 
in the belts, we have, he thinks, sudicient reason to infer the exist- 
ence of a Saturnian atmosphere. 

The Bakerian Lecture, on some chemical Agencies of Electricity* By 

Humphry Davy, Esq. F.H.8. M.RJ.A. Read November 20, 1806. 

[PhiL Trans. 1807, p. 1.] 

llie chemical effects produced by electricity have, Mr, Davy says, 
long been objects of attention ; but the novelty of the phenomena, 
tlieir want of analogy to known facts, and tlie apparent discordance 
of some of tlie results, involved the inquiry in obscurity. 

It was very early observed, that acid and alkaline matter appeared 
in water acted upon by a current of electricity ; but Mr. Davy soon 
found that tlie muriatic acid came from the animal or vegetable mat- 
ters employed to connect the two portions of water ; for when the 
same cotton was repeatedly used, it ceased to be evolved. The soda, 
in like manner, was found to proceed from the corrosion of the glass 
tube, as it did not appear in water electrified in an agate cup. 

To be more certain of this effect, some distilled water was elec- 
trified in two agate cups, by the current from 150 four-inch plates, 
the communication between the cups being formed by moistened 
amianthus. In the first experiment soda was produced in the nega- 
tive cup, but the quantity was much less than when glass tubes were 
used ; and on repeating the experiment, its quantity decreased, so 
that in the fourth experiment the presence of soda was scarcely per- 
ceptible in the residual water. The water in the other tube was sour, 
and appeared to contain nitrous acid, with excess of niti'ous gas. As 
similar effects were produced by electrifying water in sm^ gold 
cones, Mr. Davy suspected that some minute portion of saline matter 
had been carried over during the distillation of the water ; notwith- 
standing it did not affect nitrate of silver, or muriate of baizes. And 
on evaporating a quantity of it in a silver vessel by a heat not ex- 
ceeding 140"^ Fahrenheit, a small residuum was actually left, wliich 
appwed to be a mixture of nitrate of soda with nitrate of lead. A 
portion of this residuum being added to water electrified in the usual 
manner, and which had attained the maximum of its efiect upon tur- 
meric paper, considerably increased those effects. 

Water slowly distilled being electrified either in gold cones or 
agi^ cups, did not evolve any fixed alkaline matter, though it ex- 
hibited aligns of ammonia ; but in tubes of wax, both soda and potash 
were evolved, and the acid matter in the positive cup was a mixture 
of Bidphuric and muriatio acids. In a tube of resin the alkali was 
principally potash. In cups of Carrara marble, primitive marble from 
Denial, argillaceous schist from Cornwall, serpentine from theLizard, 
and grauwacke from North Wales, so^ was uniformly evolved. 
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Tliis pn)bably arose from a minute portion of common salt being 
contmned in them, for the Carrara marble yielded a sensible quan^ 
tity on analysis ; and on repeating the electrifying of the water in 
the cup formed of it. the presence of soda became less visible every 
time, and at length disappeared entirely ; but the production of lime^ 
water was uniform. A bit of glass added to water, which was elec- 
trifying in the gold cones, caused it to exhibit almost immediately 
the presence of soda. 

In every instance nitrous acid was uniformly found in the positive 
cup, which appeared to proceed from the combination of nascent 
oxygen with the nitrogen of the common air absorbed by the water. 
The longer the operation was continued, the more acid was j>rodu<:ed, 
arising from the air which continued to be absorbed. Volatile alkali 
was also constantly formed, from the combination of the nascent hy- 
drogen with the nitrogen; but it soon attained its utmost limit, as 
hy<irogen during its solution in water seems to expel nitrogen. When 
water was electrified in vacuo scarcely any nitrous acid, and no vo- 
latile alkali, was formed. When electrified in a receiver filled with 
hydrogen (the common air originally contained in the water having 
been extracted by the air pump), neither nitrous acid nor volatile al- 
kali was found in the water. 

In all these processes, the acid matter collected in the water round 
the point transmitting the electricity, and the alkaline matter round 
that which received it. When water was even electrified in two cups 
made of sulphate of lime, it was found that the water connected with 
the positive wire contained sulphuric acid, while that in the other 
cup was a pure and saturated solution of lime. Similar effects were 
proibiced when use was made of cups of sulphate of strontian, fluate 
of lime, or sulphate of barytes. It also appejired, that very minute 
portions of acid or alkaline matter might be disengaged by this 
means from solid combinations, consisting principally of the pure 
earths. When cups were used made of a basalt wluch contained 
3^ parts of soda, and nearly half a part of muriatic acid, with fifteen 
parts of lime in the 100, cncymuriatic acid was found in the positive 
cup, and a mixture of lime and soda in the other. A cup of compact 
zeolite, containing seven per cent, of soda, yielded soda and lime to 
the water connected with the negative wire. Lepidolite yielded 
potash, and vitreous lava from Etna yielded a mixture of soda, pot- 
ash, and lime. 

Mr. Davy attempted to ascertain whether the weight of the alkali 
obtained, agreed with tiie weight lost by the substance operated upon. 
Water was electrified negatively for four days, by a emrrent from 1(50 
plates, in a glass tube that weighed grains. Hie poritive Wire 
was inserted into water, contained in an agate cup. and tiie commu^ 
nication was kept up by moistened amianthus. At the end of the 
process the gloss tube weighed 84 iVt grwns, Tlic water being eva- 
porated, yielded AV grains of amixture of soda, with a white powder 
insoluble in acids. 

When soluble compounds were put into water, contained in agate 
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cupfi, and electrified, the decomposition was more rapid* A eolation 
of sulphate of potash being put into each of the cujis, and electrified 
by means of fifty pair of plates for four hours, the a(!id was found by 
itself in the positive cup, and the alkaline bases in the negative cup. 
Similar phenomena took place with sulphate of soda, nitrate of pot* 
ash, nitrate of bar 3 rtes, sulphate of ammonia, and alum* When mu- 
riatic salts were used, these yielded oxy muriatic add* When com- 
patible mixtures of neutro- saline compounds were used, the different 
odds and bases separated in a mixed state, without any regard to 
their affinities. When solutions of metals, deoxidizable by nascent 
hydrogen were employed, metallic crystals formed on the negative 
wire, and some oxide was deposited; but solutions of iron, zinc, and 
tin, only deposited oxide ; a great excess of acid was soon observed 
on the positive side. Although stronger solutions afforded signs of 
decomposition quicker than weaker ones, yet even the smallest pro- 
l)ortions seemed to be acted upon witb equal energy : as piqjer tinged 
with turmeric was immediately rendered brown when plunged into 
pure water and brought into contact with the negative point ; so 
paper tinged with litmus was immediately reddened by the positive 
point, in consequence of the very minute i^rtion of saline matter 
contained in the paper ; and it further appeared, that in all these 
decompositions the separation of the constituent i)arts from the last 
portions of the compounds was complete when the operation was 
sufficiently protracted. 

Tlie contact of the solution with the wires was not necessary for 
its decomposition ; for muriate of potash being put into the middle 
tube of a series of three, the outer ones containing only water and 
the wires, alkali soon appeared in that connected with the negative 
wire, and acid in the otlier ; and at length they were obtained per- 
fectly separate. 

In thus causing the acids to be thus transferred from a saline com- 
pound into water, through moistened amianriius, no change was ob- 
served to take place in Htmus pa|)er placed near the amianthus. 'Die 
reddening of tie litmus paper always took i>lace just above the posi- 
tive point, and tlien slowly diffused itself to the middle of the vessel. 
Bimilar ofiects were observed when the alkali vros transferred, the 
turmeric pa|>er first becoming brown close to the negative wire. 

When three glass tubes were used, the two outer tubes holding a 
solution of muriate of soda, and the middle one sulphate of silver, a 
communication being made with the central vessel by turmeric paper 
on 4he positive aide, and by litmus paper on the negative, neither of 
papers had its colour changed, although the muriatic acid passing 
through the amianthus occasioned a dense heavy precipitate in the 
sulphate of silver, and the soda a more diffuse and lighter one. 

Acid or alkaline substances will also pass through liquids, having 
a strong attraction for them. In an apparatus of three tubes, Mr. 
Davy found that sulphuric add, evolved fifom sulphate of potash, 
would pass into water, through cither ammonia, lime-water, or weak 
solutions of potash or of soda. The only effect of strong solutions of 
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potash or soda was to increase the time necessary for this transfier. 
Muriatic or nitric acids were also transmitted through alkaline solu- 
tions ; and, vice versd, alkaline matter, by changing the arrangement 
of tlie liquids, was transmissible through the aci^ : even magnesia 
was transferred like the other bases. But when it was attempted to 
pass sulphuric acid through aqueous solutions of barytes or of stron- 
tian, on the contrary, the sulphate of those earths was deposited in 
the intermediate tube. 

Muriate of barytes being positive, sulphate of potash intermediate, 
and water negative, potash appeared in the water, and sulphate of 
barytes was deposited in the intermediate vessel. 

Muriate of barytes being negative, sulphate of silver intermediate, 
and water positive, sulphuric acid only appeared in the water, and 
muriate of silver was deposited in the intermediate vessel. 

Mr. Davy then proceeds to develop the theory of these pheno- 
mena : and he iirst considers the mode of decom][X>sition and transi- 
tion. Hydrogen, alkaline substances, and metedlic oxides, are at- 
tracted by negatively electrized metallic substances, and repelled by 
positive ones : contrary effects take place with oxygen and the acids. 
He thinks these electric energies are communicated from one particle 
to another of the same kind, so as to establish a conducting chain in 
the fluid, as acid matter is always found in the alkaline solutions 
through which it is transferred, as dong os any acid matter remains 
at the original source. It is possible that there may be, in some 
cases, a succession of decompositions and recompositions ; but the 
process is not absolutely necessary, as pure acids and aBcalies pass 
through water to the |K)int8 by which they are attracted. It leq^pears 
tha^- this power of transference is overcome by gravity in attempting 
to pass baj^tes through sulphuric add, or muriatic acid through sul- 
phate of silver. To ^ese instances he adds, that magnesia and the 
metallic oxides will not pass through an intermediate vessel of water, 
but sink to the bottom. 

In the decomposition of water, a particle of oxygen is attracted by 
the positive point, and at the same time a particle of hydre^en is re- 
pell^ by it ; the opposite process takes place at the negative point: 
and in the middle of the circuit there must be a new combination of 
the repdled matter, in the same manner as when two portions of 
muriate of soda ere separated by water ; muriatic is repelled from 
the negative side, and soda from the positive side ; so that muriate 
of soda is competed in the middle vessd. 

Although similar eflfects could not be produced by rilently passing 
a strong current of dectrioity from an eleotxioal machine tor four 
hours, though sulphate of potash, yet they were fsroduced by usiag 
platina wires tVth of on inch in ^smeter, cemented in glass tubes ; 
so that no doubt con arise but that the prindple of action is the same 
in common as in voltaic electricity. 

It was known that many bodies brought into contact and then se- 
parated, exhibited opposite states of dectricity ; and Mr. Davy him- 
self bad observed^ that when acid and alkaline soltttioiM were em- 
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ployed in fdtemation with plates of a single metal, tlie alkaline aaln» 
tion received tlie electricity from the and the acid transmitted 

it to the metal. So in the simplest case of electrical action, tlie alkali, 
receiving electricity from the metal, would, on being separated from 
it, appear poeitive, and of course be repelled by positively electrified 
surfaces, and attracted by negatively electrified sur^ces ; the acid, 
acquiring the contrary electricity, following the contrary order. 

Several phenomena accord with this idea. Sulphur separated from 
its contact with a metal is positive ; and, in like manner, sulphur 
separated from sulphuric acid by electricity is attracted by the ne^^- 
tive surface. And again, hydrogenated sulphuretted alkalies, being 
composed of three substances, cdl positive, are so very active in vol- 
taic combinations as, in certain cases, to overpower the energies of 
the metals. 

Mr. Davy then considers the relation between the electrical energy 
of bodies and tlieir chemical afiinitics ; and observes, that all the sub- 
sbinces that combine chemically, exhibit, so far as is known, opposite 
electric states j and that, in tlie various experiments of decomposition 
by electricity, the natural electrical* energies of the constituent parts 
of the compounds acted on are, as it were, overpowered by the arti- 
ficial electricities : so that it is probable that chemical afimity depends 
upon the different electrical energies of the acting liodies. 

And upon this supposition, particles {Kissessed of opposite electrical 
states and freedom of motion will enter into combination. When two 
bodies possessed of the same state act ujarn a third body possessed of 
tlie opposite state, the substance possessing the weakest energy will 
be repelled. In otker cases there may be such a balance of attractive 
mid repellent powers as to produce triple compounds, or even more 
complicated combinations. It will also be easy to explain the in- 
fluence of the masses of bodies upon their afi&nities ; for combined 
effect of many particles possessing a feeble electrical energy may be 
conceived equal, or even superior, to the effect of a few particles 
possessiag a strong electric^ energy ; and, accordingly, we find that 
concentrated alkalies resist the transmission of acids more powerfully 
than weak ones. 

As the strength of the electricity diminishes from the points to the 
middle of the water, a measure of the artificial energies may be ob- 
tained by the ]>lace where the com|)ounds begin to be decomposed. 
Thus sulphate of bary^ requires interme^ate contact with the 
wires ; and when 150 pieces of plates were used with a circuit of 
water of ten inches, sulphate of potash was not decomposed at four 
inches from the positive wire ; but when brought within two inches, 
its aUmli was strongly repelled. 

As heat and lie^t are the otmsequences of a restoration of the equi- 
Ubriiun between bodies in a high state of opp^tedectricities, so ore 
they also the result of all intense chemical action; and agm, as when 
la^ quantities of electricity of low intensity act, heat is produced 
without %ht, so in low combinations the temperature only is in- 
erased. The effect of heat in promoting chemied action seems not 
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confined to the freedom of motion it j^ves to the particles, but to the 
exaltation of the electrical energies of bodies, such as is well known 
to take place in glass, tourmalin, and sulphur. The electricity of an 
insulated plate of coj)per, and a plate of sulphur, was scarcely sen- 
sible at 56° Fahr. to the condensing electrometer; at 100° they 
affected the gold leaves without condensation ; they increased in a 
still higher ratio as the sulphur approached its melting point ; and at 
a little above that point, the two substances rapidly combine, and 
evolve heat and light. In general, when the different electrical ener- 
gies are equally strong, the combination seems to be vivid, the heat 
and light intense, and the new compound is in a neutral state, as in 
combustion, and the union of the strong acids with the alkalies ; but 
when only the energy is strong, the eftect is less vivid, and the com- 
pound exhibits the excess of the stronger energy. 

Mr. Davy then considers the theory of the Voltaic apparatus ; and 
remarks, that the above facts seem to reconcile Volta's own tlieory 
with the chemical theory of galvanism. 

In a pile of zinc, copper, and water, the plates are in opposite 
states of electricity ; and in regard to such low electricity, the water 
is on insulating body. Of course, each plate produces an opposite 
electricity upon the opi>osite jdate, the intensity increasing with the 
number, and the quantity with the extent of the series. Upon con- 
necting the extreme points, the oppesite electiicities tend to produce 
an equilibrium, which would cause the motion to cease : but the 
fluid medium being composed of two elements possessing opposite 
electrical energies, the oxygen is attracted by the zinc, and the hy- 
drogen by the copper. Hence the balance of power is only momen- 
tary ; for oxide of zinc is formed, and hydro^n is disengaged. The 
electricity acquired by the copper is communicated anew to the zinc, 
and the process continues as long as the chemical changes are carried 
on. 

Neither the conducting nor solvent powers of the fluid mediums 
are a principal cause of their activity ; for strong sulphuric acid has 
very little activity in the pile. The effect of neutro-saline solutions 
diminishes when troughs are used, according as their acid arranges 
itself on the side of the zinc plates, and their alkali on the other ; 
but the energy may be restored by agitating the fluids in the 
cells. 

As sensible heat appears when an equilibrium is produced by small 
metallic surfaces in voltaic battery, the opposite states being 
exalted, so if the decomposition of the chemical agents be ess^tiol 
to the balance of the opposed electricities, the decomposition of the 
saline solutions ought to be attended with an increase of temperature. 
To water electrified in the gold cones by the power of 100 plates, a 
drop of solution of potash was added in the positive cone : potash 
immediately passed over, and in less than two minutes tlie water was 
in a state cd ebullition. When solution of nitrate of ammonia was 
employed, the water was evaporated in three or four minutes with a 
kind of explosive noise, and inflammation took place. I'hc pure alka- 
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liee, or acids, produced very little effect, although they are better con- 
ductors. 

Lastly, some general applications of these singular facts are pointed 
out by Mr. Davy ; such, tor instance, as the application of electricity 
to the analysis of animtd and vegetable substances. Muscular fibre 
being electrified for some time, became dry and hard ; and it left, 
upon incineration, no saline matter. Potash, soda, ammonia, lime, 
and oxide of iron, were collected on the negative side ; and the sul- 
phuric, nitric, muriatic, phosphoric, and acetous acids, on the posi- 
tive. Laurel-leaf was rendered brown and parched ; green colouring 
matter, with resin, alkali, and lime, appeared in the negative vessel, 
and prussic acid in the positive. 

By using charcoal and plumbago, or charcoal and Iron, as the ex- 
citing powers, along with neutro-saline solutions, large quantities of 
acids and alkalies might be procured with little trouble or expense. 

It is very probable tliat many mineral formations have been mate- 
rially influenced or even occasioned by the agency of the electricity ; 
and the electrical power of transference may thus be applied to tiie 
explanation of the principal points in geology. 


Oft the Preceseion of the Equinoses, By the Rev. Abram Robertson, 

M.A. F.R.S, BavUian Professor of GeoTnetry in the University of 

Oxford. Head December 18, 1806, [PhiL Trans. 1807, j», 57.] 

The Professor observ^es, that Sir Isaac Newton was the first ma- 
thematician who endeavoured to estimate the quantity of the pre- 
cession from tile attractive influence of the sun and moon on the 
spheroidal figure of the earth. His investigations relating to this 
subject evince the same transcendent abilities that are displayied in 
other parts of bis Frincipia ; but it is a(imitted, that, from a mistake 
in his process, his conclusion is erroneous. 

The investigations of other mathematicians in attempting the solu- 
tion of the same problem are arranged by the author under three 
general heads. The first arrive at wrong conclusions, in consequence 
of mistake in some part of their proceedings ; the second obtain just 
conclusions, but rendered so by balance of opposite errors ; the third 
approach as near the truth as the nature of the subject will admit, 
but, in the author's estimation, are liable to the charge of obscurity 
and perplexity. 

The defects in all their investigations Professor Robertson ascribes 
to the same cause — the uncultivatec^ state of the doctrine of com- 
pound rotatory motion. 

Hie authors endeavours are, consequently, first directed to the 
investij^tion of the principles of compound rotatory motion from 
prind^es which he considers dear and unexceptionable. 

He next proceeds to calculate the disturbing solar force on the 
spheroidal figure of the earth, and thence the angular velocity which 
it ^^oduces. 

quantity of annual precession is then computed ; and, lastly. 



that of nutaticm, as far as these are produced by the disturbing force 
of the 8un» 

A similar deviation, the author observes, is produced by the action 
of the moon ; but a minute investigation of the deviation from that 
cause is foreign to the design of the present communication. 

An Account of two Children born with Cataracts in their Byes, to show 
that their Sight was obscured in very different Degrees ; with Ex* 
periments to determine the proportional Knowledge of Objects ac- 
quired by them immediately after the Cataracts were removed. By 
feverard Home, Esq, F,R,S. Read January 15, 1807. [PA«. 

Trans. lB07,p. 83.] 

The design oi the present communication is to explain a disagree- 
ment between the results of former experiments on this subject; since 
a very intelligent boy, thirteen years of age, couched by Mr, Che- 
selden in 1 728, was unable, upon receiving his sight, to distinguish 
the outline of any object placed before him, and thought that every- 
thing before him touched his eye ; but the cases communicated to tins 
Society by Mr. Ware in 1801 lead to a different conclusion. 

The subjects of Mr. Home's experiments were not equally sensible 
of light previous to tl e operation of couching, and consequently were 
not similarly affected by objects presented to them after receiving 
their ^ht. 

Ilie first was a lad twelve years of age, with cataracts in both 
eyes, that apx>eared to have existed from the time of his birth, as it 
had been noticed from his earliest infancy that his eyes rolled about 
in an unusual maimer, and were not directed to objects before him, 
not were his hands ever stretched out to catch at anything ; but it 
was not tin the child was six months old that his mother examined 
his eyes with attention, and observed cataracts as distinct as when 
he was brought to Mr. Home. 

Previous to the operation, this boy could distinguish light from 
darkness, and the light of the sun from that of a candle, saying, it 
was redder and more pleasant to look at ; but lightning made a still 
stronger impression. He was accustomed to call all light red. He 
had some conception of use, and said the sun was the size of his hat, 
and that the fiome of the candle was larger than his finger, but less 
than his arm. He directed both his eyes at once to these objects ; 
and when a candle was nearer than twdve inches he said it touched 
him, but at twenty-two inches it was invisible. 

The operation of extracting the crystalline lens was first performed 
on the eye ; but as the cataract was in this instance found to be 
fiuid, and the inflammation which followed was considerable, the 
operation of couchi^ was preforred to it for the rig^t eye, and was 
j^ormed after an interval of eight weeks. 

After the first operation, the eye was so imperfect in its powers, 
the pupil so contracted, and the surface of the cornea so irrerdar, 
that im could not discern any object distinctly, but unag^med that 
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everything presented to him touched his eye, and stUl continued to 
call every object red. 

After combing, the inflammation which followed was not so con- 
siderable as in the former case ; but this cataract was also fluid, and, 
fl*om its diffusion through the aqueous humour, occasioned a tempo- 
rary opacity, which concealed for a time an opacity of the caps^c, 
which rendered the sight permanently imperfect. 

It was not till the end of four weeks from the second operation that 
the sight was again examined, when it was found that he had ac- 
quired some knowledge of colours and of the distances of objects, 
which no longer appeared to touch his eye \ but he could not be said 
to have acquired any discernment of figure. 

The second opportunity which Mr. Home had of making similar 
experiments was in a boy of seven years of age, who had been blind 
from his birth by cataracts in both eyes. His blindness, however, 
was not BO complete as in the preceding case : his pupil contracted 
considerably when a lighted candle was placed before it, and by day- 
light he could distingtiish many colours with tolerable accuracy, par- 
ticrdarly the more vivid ones. The operation of couching was again 
preferred in this case, with the hope of avoiding inflammation. It 
gave very little pain, and was attended with the desired success. 

As it was hoped that the eye would be but little disturbed by the 
operation, Mr. Home was prepared to examine his perception of ob- 
jects as soon as the operation was over. After the eye had been 
allowed ten minutes to recover itself, a round piece of card of a yel- 
low colour was placed about six inches from it. He immediately 
said that it was yellow ; but upon being asked tlie shape, he ex- 
pressed a wish to touch it. Upon this being refused, he continued 
to look at it, and at length guessed that it was round ; and when a 
square blue card was put before him, he said that this was blue, and 
round also. A triangular piece he also called round. With regard 
to the distance of objects, he could form no judgement, but did not 
even at first suppose that any of them touched his eye. 

The pleasure which this boy received from receiving his sight was 
such, that it was found impossible to restrain him from using it. The 
experiments were consequently repeated, and carried further at the 
distance of about two hours from the oi>eration. Upon being desired 
to examine a square card with attention, he after some time said, 
he had found a comer, and then readily counted four corners ; and 
in the same maimer counted three angles of a triangle, by run- 
ning his eye along the edges from comer to comer. He was on 
various occasions deceived, as might be expected, by riie difl^erent 
apparent magnitudes of the same body at different distances: a 
guinea at fifteen inches distance was taken for a seven shilling piece ; 
but at five inches he thought it a guinea. Upon seeing a cart from 
a two pair of Stairs window, he took it for a wheelbarrow drawn by 
a dog, and counted the number of horses in other carts, supposing 
them to be dogs. At the end of a fortnight, when the diflferent 
pteoes of card were placed before him, he could not immediately tell 
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their shape. Tliese being objects which he had not bt^n aceuatomed 
even to feel, he was still learning tliem as a child leoims to read : he 
could distingiush the angles, and could count their niMtnber in suc- 
cession ; but at the expiration of the third week, he could tell these 
forms nearly as readily as their colour. 

The inferences which Mr. Home draws from these, are, that when 
the eye, before the cataract is removed, has only been capable of 
discerning light, without any power of distinguishing colours, then 
objects, after its removal, appear to touch the eye, atid there is no 
knowledge of their outline, agreeably to the observations made by 
Mr. Cheselden. But when the eye has previously been able to 
distin^ish colours, it has then also some knowledge of distances, 
though not of outline, but will soon attain this also, as hap]>encd in 
Mr. Ware's oases. 

In a practical view, these cases confirm what has been laid down 
by Mr. Pott and by Mr. Wore, with remird to cataracts, in being 
generally sofr,* and in recommendation of couching as the operation 
which is best adapted for removing them. 

Observations on the Structure of the different Cavities tokich constitute 
the Stomach of the Whale ^ compared with those of ruminating Ani- 
mats, with a View to ascertain the Situation of the digestive Organ, 
By Everard Home, Esq, F,R,8. mRe&d February 12, 1807. {Phil, 
nans, 1807, p, 93.] 

Mr. Home, having in a former paper communicated his observa- 
tions upon the stomachs of ruminating animals, gives the )>re8ent 
account of that organ in the whale tribe, to show that it forms a link 
in the gradation towards the stomach of truly carnivorous animals. 

The Delphinus delphis of linnaeus, the bottle-nosed porpoise, 
called by Mr. Hunter the bottle-nosed whale, having been brought 
ashore alive by some fishermen at Worthing, Mr. Home tock the 
opportunity of examinbg the structure of its stomach, and discovered 
a resemblance between the second, third, and fourth cavities in the 
whale, and the different parts of the fourth cavity in the camel and 
bullock, which appeared to throw some light upon Uieir uses, as well 
as upon digestion in general. 

The oesophagus in this porpoise is very wide : it has a number of 
longitudinal folds, and is lined with a strong cuticle, which is con- 
tinued throughout the first stomach. This stomach lies in the direc- 
tion of the oesophfi^, without any contraction to mark its origin, 
and bears a strong resemblance in shape to a Morence flask. Ilie 
coats of its canty arc firm, and are surrounded by a strong muscular 
covering. 

The orifice leading to the second stomach is at right angles to the 
first, and at a small distance only from the oesophagus : the canal 
from thence into the second stomach is three inches long, and opens 
into it by a projecting orifice two inphes and a half in diameter, at 
which tiie cuticular covering of the preceding parts terminates. 
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114« ttoBUbofa li nearly spliencsl, sevttn itkoheti in dlameteri nf n 
boiMypombed npiwaxance and giandukr atnietare. The eidt tmaidi 
themi^stmikch k placed Tery near the ftxMii the htetyand 

is only five eighths of an inch in dimaeter. 

The third cavity is also spherical, and two inches in diameter, with 
an iqperture only three eighths of an inch in diameter, leading to a 
fottr& stomach. This cavity is nearly cyliikdrical, like an intestine, 
but rather widest, measuring nearly three inches at its farther ex* 
tremity, and fourteen inches and a half in lengtik. 

Hie pylorus, which is the boundary of this stomaoh, is only one 
fourth of an inch in diameter. Hie dilated cavity into which this 
opens has been considered by Cuvier and Hunter as belonging also 
to the stomach ; but Mr. Home observes, that it should rather be 
consiklered as duodenum, since the common duct of the liver and 
pancreas opens into it. 

The common porpoise, the grampus, and piked whale, have also 
four cavities constituting the stomach ; Wt in the bottle-nosed whale 
of Dale there are as many as six : the general structure, however, is 
the same ; and in all the whale tribe there is but one cavity lined with 
a cuticle, as in the camel and bullock. In all of them the second 
cavity has a very glandular structure, and in all the third is vmy 
small. The fourth stomach also, in each of them, has a smooth in- 
ternal surface, with orifices of glands opening into its cavity. 

The first stomach appears not to be a mere reservoir, since the food 
undergoes a coxuudereJsle change in it. The fiesh is here entirely 
separated from the bones, of wMch several handfuls were found with- 
out the smallest remains of the fish to which they belonged ; the ori- 
fices into the second and third stomachs being too small to admit the 
bones to pass. Hie bones must consequently be reduced to a jeUy in 
the first stomach, but require a longW time for the completion of 
that process than the fleshy parts. 

The second cavity is that which Mr. Hunter supposed to be the 
true digesting stom^ ; but Mr. Home, notwithstanding Ms defer- 
ence for every opinion of Mr. Hunter's, is of a contrary opinum^ firom 
considering &at any further cavities would in 4hat case be super- 
fluous, after the complete formation of chyle, and torn observing 
that the last cavity is that which, in its structure, bears the closest 
analog to the simple human stomach, in which the process of lortii-> 
ing onyle is certainly completed. From a comparison also d these 
stomai^ with the fourth of the camel, it appeared that only the 
lower portion of that cavity is the stomach, in which the chyle » 
fennel and tb«Kt its upper or plicated portion serves only to prapm 
the food for the process of digestion. In the same mannefr ahio in 
bullock, althmigh ^ere is not the sliglmest eontuwe^^ 
di^ldpdmi between the upper and kmmr portioas, Mr. Home considers 
the pliimted part as a mere prepazatory organ, and the lower as that 
whiSb eacfetea the proper gastihs ^uioe/ 

As the sfwae^ tim camel, 

UMu m the gradid^ from the most complex ruminating stomam 

B 
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to the moAt simple for digesting veffetahle food, so those of the bul- 
lock, camel, md whale, axe limcB hrom the rmninatii^ to the most 
euiiple stomachs for digestu^ animal food ; emd ^e camel’s stomach 
is t^ most important link in each series, the contraction pecuUar to 
its fourth cavity making it intermediate between the ballot and the 
whale* 

Although the above facts appear to throw some light on the di- 
gestion of diiFerent kinds of food, they also present di&ulties which 
must remain to be explained when further 2 >rogre»s has been made 
itt the investigation. It is in general admitted, that animal substances 
do not require so long a process to convert them into chyle os vege- 
tables ; and hence the stomachs of carnivorous animals are in general 
moat simple ; but why the whale tribe, which live on hah that are 
very readily converted into chyle, should have a more complex sto- 
mach, it is not easy to explain. What further uses, in regard to 
other secretions, these preparatory stomachs may liavc, are foreign 
to the design of the present paper, which Mr, Home considers as a 
continuation of a series of observations on digestion, and hopes to 
extend further at some future opportunity. 

On theFormatum o/^keBarko/TVees, Ina Letter /rowThomasAndrew 

Knight, Esq, to the Right Hon, Sir Joseph Banks, K.B, 

P.R,S, S[C, Read February 19, r607. [PAiV. IVatw. 1807, p. 103.] 

An extraordinary diversity of opinion having prevailed amongst 
naturalists most capable of correct observation, respecting the pro- 
duction and subsequent state of the bark of trees, Mr. Knight has 
m^dertaken to investigate the subject : but such are the di&ulties 
of the subject, that, in a course of experiment which has occupied 
more than twenty years, he has scaredy felt hixnself prepare4» till 
the present time, even to give an opinion of the manner in which 
the cortical substance is either generated in the ordinary course of 
its growth, or re-produced when that which previously existed has 
been token ofif. 

Du Hamel had shown, that the bark of some species of trees is 
readily re-produced when the decorticated alburnum is secluded 
from the air. Mr. Knight has repeated these experiments on the 
apple, the sycamore, and some other trees, with the same result ; 
imd has also observed, that the i^ch-elm, in moist and shady mtua- 
tions, will frequently re-produce its bark when no covmng whatever 
has been apphed, 

A glairy fruid (as Du Hamel justly observes) exudes from the sur- 
face ^ the alburnum, which appears to chan^ into a pulpoua pr- 
goidxed mass, and subsequently becomes (n*gan^ed and cdlulaxv^ 
mots whidi are extremely favourable to the opinion of Hales^ titmt 
tihe bark is derived from the substanoe of the dbumum. But other 
frets may be adduced which lead to a contrary coaduaiou; 
the ixiitetW snr&ce of pieces of bark, when detached ^om contact 
with the albrnmum, but remaining united to tho free id 
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endBi will mttch more mdilf generate a new Iwrk t^iaa the aftiimum 
doee under similar circumstances. A similar fluid exudes* and the 
some phenomena are observable* in both cases. 11)6 cellular sub^ 
stance, however, which is thus generated is for some time very im» 
perfectly organised, since the vessels which carry t^e true sap are at 
flrst wanting ; but Mr, Knight has been enabled to trace their pro* 
gress, and, by appropriate management, to direct the course of their 
growth laterally or downwards with a greater or less degree of in* 
clination ; but observes, that tlieir natural tendency is perpendieu^ 
lariy downwards, and ^at they cannot be made to extend themr 
selves upwards excepting to a very short distance. 

Mr, Knight having thus earisflcd himself that both the alburnum 
and the bark of trees are capable of generating new bark, or at least 
of transmitting a fluid to which the bark owes its existence, his at- 
tention was next directed to discover the sources from which this 
fluid is derived. 

Both the bark and tlie alburnum, he observes, are composed prin^ 
clpally oi two 5ul>$tances, one of which consists of long tubes, the 
o^cr is cellular ; and tlie cellular substance of the hark is in contact 
with a similar substance in the alburnum. Mr. Knight has sliown, 
in former communications, that the true sap of trees acquires those 
properties wluch distinguish it hxim the fluid recently absorbed, by 
circulating through the leaf ; that it descends down the bark, where 
part of it is employed in generating the new substance annually 
added to the tree ; and that the remainder, not thus expended, passes 
into the alburnum, and there joins the ascending current of sap. 

In tlie preceding experiments the cellular substance, both of the 
bark and alburnum, has been proved to be ca])able of aflbrding the 
sap a passitge through it ; and it therefore appears not very impro- 
bable that it executes an office similar to that of anastomosing ves- 
sels in the animal economy, when the cellular surfaces of the bark 
and alburnum are in contact with each other ; and hence tlie passing 
fluid is capable of exuding from both surfaces when they are detached; 
because a^ost all the vessels of trees are capable of an inverted ac- 
tion in giving motion to the fluids they contain. 

Since the power of generating new bark appeared tx) reside alike 
in the sap of the bark mid in that of the albukium, Mr. Knight 
deavouj^ to ascertain whether tiiie fluid which ascends through the 
central vessels of the succulent annua} shoot possesses similar power. 
For this purpose he removed the bark between two circular indumms 
round sever^ annual shoots of the vine ; and havixig taken care to 
ptwwent the formation of new bark on the surface of the alburnum, 
be, 0m ^ day or two, made bn^tudinal iniflsioiis through ^ ^ 
and lifdiess alburnum, lliese meisiems coimenoed a little above and 
mi^eoded a little below the decorticated spaces. A cellular aabsbmee 
in oonaequence generated through the whole length of the in- 
ebiion, and a perlaot vascular Imrk wae subsequently formed, and 
execute the office of that whuffi had bm^eosoved, ah* 
ty ugh i^hced b<aK^ 

s2 
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The medullft in this cose appeared to be wholly inaetive. 

By an examination of buds which had been inserted in a preceding 
Buxnmer, or attached by grafting in the spring, it appeared that ves- 
sels diverged from them into the bark of the stock. 

It seems therefore probable, that a pulpous organiTiablc moss first 
derives its matter from the bark or alburnum, and that this matter 
subsequently forms the new layer of bark ; for if the vessels had pro- 
ceeded as radicles (according to Darwin's supposition,) from the 
inserted buds or grafts, such vessels would be different from the 
natural vessels of §ie stock ; neither is it probable that vessels could 
extend, by actual addition to their extremities in the course of a few 
days, ftom the leaves to the roots. Mr. Knight is consequently in- 
clined to believe that the matter itself which composes the new bark 
acquires an organization of vessels calculated to carry the true sap ; 
but whetlier, in the ordinary growth of trees, this matter be derived 
from the bark or the alburnum, or ftx)m both, it will be extremely 
dlfiicult to determine. This, however, is certain, that bark in many 
cases exists previous to the existence of alburnum ; but Ihere seems 
to be no case, in the ordinary growth of vegetables, in which albur- 
num exists previous to the formation of bark. 

An InoesiigaHon of the general Terfn of an important Series in the in- 
verse Method of finite Differences* By the Rev, John Brinkley, 
D.D. F,R,8* and Andrews Professor of Astronomy in the l7«iVer- 
mty of Dublin. Communicated by the Astronomer Royal* Read 
February 26, 1807. [PAiV. Trans* 1807,/?. 114.] 

On Fuiry-rings* By William Hyde Wollaston, M*D* Sec, R.S, 
Read March 12. 1807. [PML Tram* 1807,/?. 133.] 

In this paper the author relates briefly some observations which 
he formerly made on the progressive changes of these rings, which 
appear to him to lead to a satisfactory explanation of their origin. 

In the first place he observed, that some species of fungi were 
always to be found at the exterior margin of the dark ring of grass 
if examined at the proper season. This position of the fungi led him 
to coiyecture that progressive increase from a central point was the 
probable mode of formation of the ring ; and he thought it likely 
Uiat the soil which had once contributed to the support of fungi, 
might be so exhausted as to be rendered incapable of producing a 
second crop* The defect of nutriment on one aide would occasion 
the new roots to extend themselves solely in the opposite direction, 
afrd would cause the circle of fungi contmuoUy to proceed, by annual 
enlargement, from the centre outwards. Ilie luxuriance of ^e grass 
follows as a natural consequence, as the soil of an interior dbrcle is 
enriched by the decayed roots of fungi of the succeeding year’s growth. 
Saeh a progressive enlargement, he remarks, had already been ob- 
senred % Ifr. Hutton on the hiU of Arthur’s Seat near Edinbuzi^ i 
but Dr. Hutton had not attended to the production of 



Dr* Withering^ oa the contrary » remarked the connexion of the 
ringe with fungi, but had not noticed their progressive enlargement* 
i)uring the growth of fungi, the author observes, they so entirely 
absorb all nutriment from tlm soil beneath, that the herbage is often 
for a while destroyed, and a ring appears bare of grass, surrounding 
tlm dark ring ; but after the fungi have ceased to appear, the sod 
where they had grown becomes darker, and the grass soon vegetates 
again with peculiar vigour. 

For the purpose of observing the progress of various circles, he 
marked them by incisions for three or four years in succession, and 
found their annual increase to vary from eight inches to as much as 
two feet, according to the species of fungus to wliich they are owing ; 
for he has observed as many as five species that have this mode of 
growth ; — Aparicus campestris, Ag, arcades, Ag. jwocertw, Ag. ter* 
reus, and the Lycoperdon bovista, 

The author has had many opportunities of remarking, that when 
two circles interfere with each other's progress, they do not cross 
each other, but are invariably obliterated between the points of con- 
tact. The exhaustion occasioned by each obstructs the progress of 
the other, and both* are starved ; a circumstance which he considers 
as a strong confirmation of his hypothesis. 

He has further remarked, in one instance, tiiat different species of 
fungi appear to require the same nutriment ; for, in a case of inter- 
ference of a circle of mushrooms with another of puff-balls, tlic circles 
were, as in other cases, both obliterated between the points of union. 

With the hope of ascertaining in what length of time a soil might 
recover the power of producing a fresh crop of fimgi, a groove was 
cut along the diameter of a mushroom-ring, and a quantity of the 
spawn taken from its circumference was inserted along it ; but the 
experiment unfortunately failed altogether, and the author had no 
opportunity of repeating the experiment. 

(^s&rvations on the Structure of the Stomachs of different Awmals, 
with a Vim to elucid&te the Proceee of converting ammul md vege* 
table Substances in^o Chyle, By Everard Home, Esq, F,R,S, 
Read April 80, 1807. {Phil, Trans, 1807, p, 189.] 

The author’s observations on tlie stomachs of the porpoise and of 
ruminating animals, contained in two former communications, led 
him to beUeve that the fourth stomach of ruminating animals is sub- 
divided during life, in a greater or less degree, into two cavities. In 
the camel, and in some others, this division is permanent. In the 
bullock, sheep, 8ic. it is only occasional. This arrangement leads to 
a presumption, that in the fourth stomach the food u^eigoes two 
chsx^s, the one preparatory to the other. 

With a view to investigate the subject, Mr. Home describes the 
internal structure of a series of stomachs, which he observes to form 
prind^ links in the gradation from the most perfectly ruminating to 
the truly carnivorous animals. 



Fot oscerte^i^g ^rfeotiiy kftta of any stomach, it tokud 
that it i^cmld be dktended at the time of the animal’e death $ 
that it sho\dd be examined as early as may be after death ; and that 
its form is best shown by gently distending it with air. 

For ib» purpose of examining its internal membrane, it should be 
inverted previous to inflation ; by Which means, the folds that are 
generally observable in that membrane wholly disappear, as they 
arise merely from its want of contractility, when compared to the 
more elastic nature of the external coats. 

'I’he stomachs of which Mr. Home has given descriptions, accom- 
panied with drawings of most of tliem, are those of the turkey, cod, 
hare and rabbit ; beaver and dormouse ; the water mt, common rat 
and mouse ; the horse and ass ; the kanguroo ; the hog, pcoari, and 
elephant; the mole; the stoat and orma^o; together with those of 
men and of dogs, 'rhe circumstances principally noticed in these 
descriptions are the extent to which the articular lining is carried ; 
the appearance of the membrane that succeeds its termination ; the 
sltaauon and forms of any glands that ai*e observable in the several 
parts of each stomach , and, more especially, a contmction which in 
some animals forms a permanent division of tlie last stomach into two 
parts, and even in others, as man, where no such division has been 
observed. Mr. Home is of opinion, that a similar, though partial, 
subdivision takes place during life J)y muscular contraction, as some 
traces of it may in general be detected after death, if the stomach be 
examined early and under favourable circumstances. 

Prom the anatomical structure of the different stomachs described 
in the present and two preceding papcaa, Mr. Home is led to consider 
the functions belonging to the several parts of that organ. 

The outioular lining of the first, second, and third stomachs of ru- 
minants has occasioned them to be considered as mere reservoirs ; 
but since they ore supplied with secretions, he thinks that, like those 
in the crops of birds, they assist in softening the food and in pre- 
venting fermentation. It appears also, from Dr. Stevens’s experi- 
ments, that even these have somewhat of a solvent power. 

Mr. Home makes a remark that he thinks deserving of notice, re- 
specting the jneparation of food in the first cavity ; namely, that a 
certain quantity is always retained there, even though the animal 
has lasted for a whole week previous to its death. 

The digestive process of ruminants he considers as very slmilat to 
what takes place in birds with gizzards, who sWollow the food with- 
otit masticatidn. It is then softened in the crop; after which the 
gizaard, like the grinders of the ruminant, prepares it for solution 
and conversion into chyle. 

This general resemblance having led him to a more minute com- 
parison of their glandular structure, it was observed, that at the en- 
trance Into the gizzard there is a glandular zone that secretes the 
true gastric jmee, having the power of dissolving the food. This sc- 
foriCa, accormti^ to Mr. Home, is the second step in the process of 
digestion, and is effected in ruminants by the car^ac portion of the 
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fourth stomach; The glands, from which this ftuid is secreted, are 
very distinctly seen in the upper portion of the stomach of the deer ; 
and in the lower portion are other glands, which secrete a fluid, to 
complete the process of digestion by forming chyle. 

In the porpoise and wh^c tribe the two processes of solution and 
cbylification are completely separate, as there can be no doubt of the 
food being dissolved before it arrives at the third stomach; since the 
opening leading into that cavity is too small to admit anything but 
fluids to pass, and tfie analogy between the second and third cavities 
of the whole, with the two jKirtions of the fourth of ruminants, is 
very great. 

in the cod there are only two cavities, one for solution, with a 
structure that bears a strong resemblance to that of the second ca- 
vity of the poqjoisc, and having tirifices similar to those in the pli- 
cated portit)n of tlic stomach of the deer. Beyond this flrst cavity in 
the cod, the food cannot pass till it is broken down ; so that the 
analogy between the fish and the ])orpoi8e is very strong : in both 
one and the other, solution is a step previous to the formation of 
chyle, which is performed by secretions from glands of a tUflerent 
structure, and applied to the food in a different cavity. And in this, 
the bird, the fish, luid the whtde tribe, all agree. 

The animals most nearly allied to the ruminants in their mode of 
digestion are those which occasionally ruminate, os the hare and tlie 
rabbit ; and in these also that part of the stomach nearest to the 
oesophagus is never emptied, as happens in perfect ruminants. 

The next variety in the jirocess of digestion is that of tlie beaver 
and dormouse, in both of which there is a glandular structure, pecu- 
liar in quantity, which seems to correspond with the solvent glands 
of oBier animals, and renders it probable that an increased secretion 
of solvent liquor renders rumination unnecessary. 

Next to these follow animals with a cuticular reservoir, in which 
the food macerates before it is submitted to the process of digestion, 
as in the water rat, the common rat, and the mouse. In the first 
there is a permanent division, but in the two last it is only muscular. 

The stomachs of the horse and aas are also very nearly allied to 
these in their structure, and must be considered of the same kind. 

Tiiat of the kanguroo is peculiar, having pouches at its cardioc ex- 
tremity lined witli a gland^or membrane. This stomach is, f3x)m its 
unumtal length, more ca]>able of subdivision into a number of cavities 
by muscular contraction ; and Mr. Home thinks this form likely to 
facilitate regurgitation for the purpose of ruminating, which this 
animal has been seen to perform. 

Tlie other stomachs that are observed to have pouches at their 
cardiac extremity are those of the hog, pecan, hi^potamus, and 
elephant. That of the hog, excqitmg for a pouch at its car- 
diac extremity, would very much resemble those of tSie horse or rat. 

The stomaoha that come next under cemsideration arc tiiose adapt^ 
to digest animal food. In these there is little difference oliservable in 
the cardiac poition (because animal substances are cosily dissolved); 
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hut the priftctpel differeuoe obsermble u at the pylome, beeauae, ae 
Mr. Hotae conceives, some animal substances, after solutian, axe less 
readily chan^d into chyle than others. 

In the most perfectly carnivorous animals, the internal memlnrane 
is extremely uniform in its appearance ; but even in these a division 
or capability of it by muscular contraction is observable. 

The first instance in which Mr. Home remarked this division in 
tlie 4aman stomach, was in a woman who was burnt to death, after 
having been unable to take much nourishment for several days before. 
But since that time, as he has taken frequent opportunities of ex- 
lunining the human stomach recently after death, he finds that this 
contraction may generally be met with in a greater or less degree ; 
but when a Imifty is examined as much as twenty-four hours after 
death, this appearance is rarely to be met with ; which accounts for 
its not having been before particularly noticed. 

The series of stomachs arranged according to their structure, which 
has been given, includes the principal peculiarities that a]q)ear to 
Mr. Home capable of infiuencing the process of digestion; it is, 
however, considered only as a first imperfect attemi)t, which he liopes 
that other inquirers will render more complete. 

Expmmeats for investigating the Came of the coloured concentric 
Kings^ discovered by Sir Isaac Newton, between two Object-glasses 
laid upon one another. By William Herschel, LL,D, F,R.S, Head 
February 5, 1807. [Phil, Trans, 1807, p. IBO.] 

The account, given by Sir Isaac Newton, of these coloured arcs, 
appeared to Dr. Herschd highly interesting, but he was not s^itisfied 
witn the explanation of them. Sir Isaac Newton accounts fur the 
production of the rings, by ascribing to the rays of light certain fits 
of easy transmission and alternate reflection ; but this hypothesis 
seemed not easily to he reconciled with the minuteness and extreme 
velocity of the particles of light. 

With the view of inquiring further into the cause of tltese pheno- 
mena, Dr. Herschel, so long since as the year 1792, borrowed of this 
Society the two object-glasses of Huygens, one of 122, and the otlier 
of 170 feet focal length. Notwithstanding various interruptionB, the 
series of experiments, made in the course of this time, has been car- 
ried to a cxmsiderable extent; and Dr. Herschel thinks the condu- 
sious that may be drawn ftom them, sufficiently well support^ to 
point out several modffioations of light that have been tot^y over- 
looked> and others that have not been properly discriminated. 

The aim of the present paper is to arrange the various modifica- 
tions of ii^ in a dear and perspicuous order ; but Dr. Herschel re- 
serves lus sentiments upon me cause of the formation of ooncentiic 
rin^i for a sub^uent oommunicatiem. 

Ihe fi^ section describes diffierent methods of making one set of 
concentric rings visible, first method consisted in placing a 

double convex tens, of 26 inches focus, upon a piece of glass^ of wl^h 
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the i:^per aurfftoe was pliun and poliahed, but the tmder surface either 
plain, opncave, or convex^ Th^ were placed before a window, in 
such a positton tliat the li^ht fell upon the lens at about 30^ 
the perpendicular, and was received by the eye, at an equal eleva** 
tiun, on the opposite side. 

Instead of the surface of glass, a metallic surface was next substi- 
tuted ; and the same lexis placed upon it, gave the same appearance 
of similar concentric rings. 

Moreover, it is not necessary that the surface of the under sub- 
stance should be plain. It may be either concave or convex ; so idso 
may tlic upper surface, in contact, be either convex or concave, pro- 
vided that when a concave surface is applied to another that is con- 
vex, the radius of concavity be greater than that of the convexity to 
which it is applied. 

The second section treats of seeing the same rings by transmission, 
which, of course, admits the same variety in the forms of the suiiaces 
in contact, but will not allow either of them to be metallic. 

The third section distinguishes the several images, of any object, 
tliat are reflected from the different surfaces of several plates of glass, 
laid one upon anotlier, on account of the use that may be made of 
these images, in assisting to discern the complicated phenomena pro- 
duced in succeeding sections. 

In the fourth section a second series of rings is produced, liy placing 
the lens upon a piece of looking-glass, which occasions the primary 
set to be seen a second time by reflection. But as this is less bright, 
the primary set must first be obscured, by bringing the second re- 
flected image of a pen-knife, or other jiointed body, over it. In this 
case there are three images of the pen-knife. The second obscures 
the primary set of rings ; the third sliows them to the greatest ad- 
vantage. 

The same varieties of contact which were found to make one set 
of rings, may, of course, be applied to make a secondary set, if there 
be a reflection beneath sufficiently bright to render it visible. 

'The fifth section treats of three sets of rings, produced by increas- 
ing the number of reflecting surfaces, as when a slip of glass Is in- 
terposed between the lens and the looking-glass of a former experi- 
ment, or when the lens, laid upon two slips of glass, is placed on a 
plain metallic refleoten:. 

llie sixth seotian pursues the same complicated appearance, as ffir 
as four sets of rings, and shows how they may 1^ discerned, by 
means of tbe reflec£^ images of the pen-knife. 

In the seventh section the size of rings is considered, so far as it 
depends on the curvature of the surfaoes; but Sir Isaac Newton 
having already treated this part of the sul^ect at large. Dr* Herschel 
does not think it necessary to enter further into it. 

In the ^hth section, the species of contact requisite for exhibiting 
the rings is mentioned, the size of them being conriderably aflfected 
by pfressure. llxey grow larger when the two surfaces that form 
thm are pressed closer together, and dimixush in proportion as the 
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prcwtire is removed. The malleet rmg of a set may thmi be in- 
creased to double or triple its former diameter. But to produce that 
'which may properly be called contact, mere pressure is not sudicient; 
and it will be necessary to give a little motion laterally backwards 
and forwards, accompanied with moderate pressure. 

The number of the rings, which may be seen at once, varies from 
eight or ten to as many as twenty, accordingly os the light is less 
or more favourable. As the size of the rings is altered, so the colours 
of them are much aifected by pressure. When a convex surface, of 
fifteen feet radius, is laid upon a plain surface, if the colour wliich 
first appears be red, a moderate juessure will convert it into a ring 
of red, with a green centre ; and in the same manner, by increase of 
pressure, the green will give place to red ; and so alternately for six 
or seven times, till at last, in absolute contact, the centre becomes 
black, surrounded by white. 

Hie twelfth section describes the successive development of all the 
prismatic colours, by using lenses of greater radii. For though a 
small lena, of two inches, shows nothing but black and white in 
the series of rings tlmt surround the centre of absolute contact, 
with a lens of four inches a faint red colour begins to appear in the 
outward rings ; and this redness will be more manifest with radii of 
five, six, and seven inches ; but the rings will not assume a green 
odour till a lens is used of sixteen^ eighteen, or twenty inches : but 
it must be observed, that this and other colours appear soonest when 
the lens is not kept in such contact os to give a black centre. 

With a lens of twenty-six inches, violet, indigo, or blue, may first 
be discerned at the centre. With one of thirty-four, the wliite sur- 
rounding the black inclines to yellow ; with forty-two or forty-eight, 
yellow rings become visible ; with fifty-nine, blue rings are plainly 
visible ; with ten feet, orange may be distinguished from yellow, mid 
indigo from blue ; with fourteen feet, violet becomes visible. 

When the Huygenian lens, of 122 fret, is well settled, the central 
spot, which in sm^ lenses appeared black, is diluted, and ibrawn out 
into violet, indigo, and blue, surrounded with an admixture of green; 
while the white ring that surrounded the black spot is also sulxli- 
vided, and blending with the green edge, surrounds it with yellow, 
orange, and red. 

'fhe order of the colours, whether the rings are seen by re- 
jection or transmission, is such, that the most refrangible of each 
ring are toward the centre ; but the block of one set corresponds in 
position to the white of the other, and the red to tiie green, so tiiat 
the dimensions of rings, of the same colour, in each ore not alike. 

Hence a sudden chat^ of colours may be produced, in each 
set, by intercepting that light by which they were before seen, and 
occasioning them to be seen by the opposite ; and tins alteration of 
colour is accompanied with an immediate change size. 

In several of the succeeding sections Dr. Herschel explains, by re- 
ference to figures, the courses of the raye by which each appearance is 
seen, and refers tiaem each to the surfece from which they are reflected. 



AMCt eirimin«s which are ihe r^ecting surj^bcts, by ts^tmA of 
oertgin sOmtchett, and other defects. 

In the 25th and 2dth section he hads» by means of similar defects, 
that the surfaces in contact are alone concerned in the formation of 
zings ; and in the 24th and 2dth section he discovers^ by yariotis ir» 
regular surfaces which he employs, as Ist and 4th surfaces of two 
gl^es in contacti that these are not concerned in the production of 
rings. And in the 27th section he observes, that the colour of the 
under glass does not affect the primary set of rings. 

The results of the foregoing experiments axe, — 

I. lliat only two of tfc surfaces are essential to the formation of 
concentric rings. 

II. 'rhat these two must be of a certain regular construction, so as 
to form a central contact. 

III. That rays, from one side or the other, must pass through one 
of the surfaces at or near the point of contact to the other surface, 
and be reflected from it. 

And IV. l^hat in all these coses a act of rings will be formed, hav- 
ing their common centre in the point of contact. 

Tire cause of these phenomena, l>r. Herschel says, must be 
either in the nature of the rays themselves, or in the surfaces j and 
if it can be shown that the disposition to fits of easy transmission and 
reflcctioii does not exist, a proposition of accounting for them by 
modifications occasioned by the suritices, he tliinks, find a ready 
admittance. 

In section 80, he shows that the word transmission will not apply 
to the case where rin^ are produced by placing a lens upon a me- 
tallic surface, and wishes to substitute the word absorption. 

In section 31, Dr. Herschel contends that a plate of air, of the 
thinness which is supposed sufficient, will not give coloured ring^, 
because in a case of circumferential contact, where a concave surface 
was applied to one that was convex, of very little larger radius, he 
could not perceive any api^earance of colour. 

In section 32, he places a piece of plain glass, four tenths of an 
inch square, on a concave gloss mirror of 10 feet focus, but could 
observe no rings or colours. 

In section 83, he does not find that a secondary set of colours, 
produced in the usual way, is altered by being seen through a wedge 
of air, occasioned by the interposition m card between the edges of 
two slips of glass. 

And finally, in section 34, Dr. Herschel could discern no colours 
when two slips of plain glaSs, two inches long, were in contact at 
one ettremity, and distant only W*nrth of an mch at their other ex- 
tremities ; although in the first half-inch from their contact, the se- 
veral distiuaces which Sir Isaac Newton considers as capable of pro- 
ducing ten successions of coburs, must have occurred. 

Dr. Herschel therefore infers, that the rays of light have no dis- 
position to be alternately reflected and transmitted at certain intervals 
of space ; but the ezLamination of the various modifications that light 
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receivee by its approach to, entrance into, or passage by diferentiy 
disposed surfaces, he reserves for a second part of this paper, to be 
hereafter oonununicated. 

On the Economy of Bees. In a Letter from Thomas Andrew Kni^it, 

Eeq. F.R.B. to the Right Honourable Sir Joseph Banks, Bart. K.B. 

P.ks. Read May 14, 1807. [Phil. Trans. 1807, p. 234.] 

During the progress of the various experiments on vegetation, of 
which Mr. Knight lias communicated accounts to the Society, he 
lias had opportunities of paying considerable attention to the economy 
of bees, and has observed many interesting circumstances, tliat ap- 
pear to have been overlooked by former writers. 

A general opinion prevails that every liive remains at all times 
unconnected witli other colonies in the neighbourhood, and that 
strangers are always considered as enemies. Mr. Knight, on the 
contrary, has in several instances witnessed a friaidly intercoimse to 
take place between different colonies, and he imagines it to be pro- 
ductive of important consequences in their politicid economy. 

Having observed several bees dying one evening at a later hour 
Ulan they usually work, he endeavoured to discover how they were 
employed, and he fr^und them to be passing in a direct line brum one 
of his own hives to that of a cottagpr, about 100 yards distant. There 
was a considerable degree of bustle and agitation in each of these 
hives ; every bee as it arrived seemed to be stopped and questioned 
at the mou^ of each hive, but there was no appearance , of hostility 
or resistance. This kind of intercourse continued, in a greater or 
less degree, during the eight following days, and appeared to be ami- 
caole for the whole of that time. But on the lOtli their friendship 
terminated in a quarrel, and they fought desperately. 

Mr. Knight has had other opportunities of observing a similar in- 
tercourse with the same result ( but he has reason to think that it 
not unfrequently terminates in a junction of the two swarms ; and 
he remembers to have observed, many years ago, circumstances per- 
fectly similar in one hive followed by desertion of the labouring bees, 
who left the drones alone In possession of the liivc, but without any- 
thing to live upon. He further thinks, that when a junction is de- 
termined upon, they remove immediateJy, and return only during the 
day for the purpose of carrying off the honey, 

Mr. Knight has also remarked the manner in which colonies of 
bees, proposing to emigrate, hx upon their future habitation. He 
has frequently zmticed an examination of certain hollow trees to take 
place for many days toother by detachments of bees, from twenty 
to Afty in number. This examination was not ctm&atd to die mere 
cavity, but extended to the external parts of the tree above ; as if 
they were apprehensive of injury from moisture by any perforation. 

Their scouts must apparently have some means of communicating 
information of their success, without which it cannot be supposed 
that odiers would accidentally meet at a mile distance from their 
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lave. The tearch is, in general, eantinued for about a fortnight prei* 
viouB to their removal. 

Mr. Knight has observed, that in this case also colomes will some- 
times unite; for he has seen, in two instances, a swarm received into 
a cavity, of which another swarm had previous possession, without 
opposition. He infers, therefore, tliat some preceding intercourse 
must have taken place between the two swarms, although anything 
like an agreement between them be scarcely consistent with the 
limits generally supposed to be set to the instinctive powers of the 
brute creation. 

When a young swarm issues from the parent hive, they generally 
soon settle on some neighbouring bush or tree, wholly unprotected 
from rain or cold ; and their object apparently is merely to collect 
their numbers previous to removal to the place they have fixed upon 
for their future residence, llieb readiness to accept a hive as a sub- 
stitute, may appear to militate against any supposed predetermina- 
tion ; but Mr. Knight is disposed to consider this as an hereditmry 
habit produced by domestication, and confirmed in the breed by the 
uniform practice of many succeeding pnerations as a secondary in- 
stinct. Accordingly, the onginal native propensity to migrate, re- 
mains more strong in some families of bees than in others. 

Similar hereditary propensities are observable in the offspring of 
many other domesticated animals. In the dog, more especially, ap- 
pear, the passions and propensities of its parent. A young spaniel, 
teoiight up with terriers, showed no marlU of emotion at the smell 
of a polecat, which instantly irritated the young terriers ; but it pur- 
sued a woodcock with clamour and exultation at first sight ; and the 
young pointer stands trembling with anxiety, with his eyes fixed and 
bis muscles rigid, the very first time that he is conducted into the 
midst of a covey of partridges. 

These peculiarities of character can be considered as nothing but 
hereditary propensities or acquired instincts ; and are modifications, 
capable endless variation, in adapting animals to different coun- 
tries and different states of domestication. 

Mr. Knight's further observations relate to the bee-bread and the 
bees' wax. Respecting the former, he agrees fully with Mr. Hunter, 
that the substance generally collected on the thighs of bees is the 
farina of plants for feeding their young ; but he observes that they 
occasionaUy carry other substances, and for other purposes, in the 
same manner. With regard to the wax, he is not of Mr. Hunter's 
opinion, that it is a secretion exuding from between the scales of 
^ abdomen, but thinks that it is of vegetable origin, collected by 
the bees, and deposited between the scales for facility of conveyance, 
and for giving the requisite temperature for being moulded into 
combe. 
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<wrf M^ttsuremmU of the Planet Veeta, By John Jerome 
Schroeter.F.jRJS. Read May 28,1807. [PAj7,7V«m#.1807.i>.246.3 

The pbaerrationa contained in Mr. Schroeter'a communicaticm, 
comprUe thoBe of Dr. Olbera, made at Bremen, fh>m the 29th of 
March to the 6th of May, and those of Mr. Bessel at Lilienthal, 
from the 1st of April to the 1 1th of May; from which tt appears that 
this planet, now called Vesta, became stationary between the 8th 
and 11th of May, and is now progressive. 

Mr. Scluoeter endeavoured also to ascertain her magnitude ; witib 
magnifying powers of 150 and 300 applied to a 15 -feet reflector she 
seemed equed to a star of the 6th magnitude, but without any ap- 
pearance of a disc. Mr. Schroeter, a!id his assistant, both saw Uie 
planet at that time with the naked eye. 

As they bad formerly observed Ceres, Pallas, and Juno, with a 
134eet reflector, and with eye-glasses magnifying 136 and 288 times, 
they now examined Vesta witli the same telescope and the same 
powers, and found her afqmarance to be exactly the same, her appa- 
rent diameter not exceed!]^ <rWrtlis of a second, which Mr. Schroeter 
aays is only one half the apparent diameter of the 4th satellite of 
Saturn. Mr. Schroeter considers the intensity and unsteadiness of 
its light, togethe, with its extraordinary smaBness, as very remark- 
able for a b^y which, according to the calculations of Dr. Gauss, is 
in the same region between Mars and Jupiter, in which the tiiree 
other lately discovered planets perform their revolutions round the 


4 new Eudiometer^ accompanied with ExperimenU, elucidating ite Ap- 
plication, By William Hosledine Pepya, Eeq, Communicated by 
Charles Hatchett, Esq, F,R,S, Head June 4, 1807. [PAi/. Trams, 
1807, p. 247.] 

After some preliminary observations upon the important port that 
atmospheric air performs in numerous processes of nature and aift, 
and upon the variety of other gaseous bodies now known, Mr. Pepys 
traces cursorily the progress of eudiometry from Hales, who flrst ob- 
served a contraction upon the admixture of atmospheric air with an 
air that he had obtain^ from spirit of nitre and pyrites, Hie cause 
of this contxactipn, and the nature of the nitrous gas that occasioned 
it, were more distinctly discovered by Dr. Priestley, who also pointed 
out the use to which it might be applied for ascertaining the purity 
of air ; and he employod tor that purpose a graduated tube, which 
he denominated an eudiometer. 

Phosphorus, and the liquid sulphurets, were afterwards substitated 
for nitrous gas ; but these being found tardy in their operation# or if 
accelerated by heat fallacious in their results, Mr. Davy proposed the 
solurions of sulphate, or muriate of iron impregnated with nitrous gas, 
as sufficiently sudden in their action, and more uniformly free from 
contamination by other gases. 
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Much, however, in Mr* Pepys’s cetixnntion, remained to be done in 
the mechanical part of the apparatiut, and in the course of varimui 
experiments on these subjects, that it might be rendered more com- 
modious in its application, and capable cd giving correct results with 
the utmost minuteness. 

The instruments which he proposes consist of two tubes, one larger 
and one smaller, with a botUe of elastic gum to each, and a glass cy- 
linder, or cistern, of the same length as the tubes. The larger of the 
tubes, containing one cubic inch, is the principal measure, ami is di-^ 
vidcd into hundredths ; the smaller is intended to measure fractional 
parts ; and in tliis each of the former divisions is divided into ten 
parts, or thousandths of the cubic inch. 

One of the bottles of elastic gum has attached to it n tube, which 
serves as a perforated stopper to the larger measure, through which 
any liquid to be applied to the gas under examination may be for- 
cibly injected. When the full contraction has taken place, the mea- 
sure is immersed in tlie cistern, filled with mercury or with water, 
according to circumstances, and the contraction noted. But if the 
surface is found not to correspond with a division of the principal 
measure, the smaller tube, which slides through a cork in the bottom 
of the cistern, is to be passed up till its ex^mity (which is open) 
reaches the gas contained, and the fractional part is then withdrawn 
by means of its elastic bottle, and measured with the greatest pre- 
cision. 

Mr. Pepya next proceeds to on account of various gases, of which 
he tried the purity by means of tliis apparatus, as nitrous gas, con- 
tanning tA of impurity, oxygen gas ; atmospheric air, of which 
were absorbed ; carbonic gas, which left T^o^,and sulphiuretted 
hydrogen tAv of impurity. 

In the analysis of compound gases also, he imagines it will be found 
peculiarly useful. He recommends using the solutions hot, which 
facilitates chemical union, but prevents the absorption of carbonic 
and other gases by the mere water of solution, which might other- 
wise take place. 

In order to avoid the expansion that would be occasioned by 
handling the measure, Mr. Pepys employs a pair of forceps, having 
circular extremities lined with cloth, for grasping the tul)e. 

The elastic gum, he observes, is so little acted upon by chemical 
agents, that a great variety of them may be employed, and may with 
facility be used at any temperature. 

Observations on the Nature of the new celestial Body discovered hy 

Dr. Gibers, and of the Comet which was expected to appear last 

Jammy in its return from the Sun. By WilHam Herschd, LL.D, 

W.RM. Read June 4, 1807. {Phil. Tram. 1807, p. 260.] 

It was on tlie 24th of April that Dr. Hersohel first saw the new 
planet Vesta ; but though he saw her again on the 25th, he could 
not determine which of several stars he noted was the planet, for 
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want of BufEcieiit motion at that time. He examinod her at that time 
with a power of 460, but could not dUtinguidi anything in her . ap- 
pearance different from surrounding stars of equal brightness. 

On the 21st of May, when he had learned her position more pre- 
cisely from the Astronomer Iloyal, he observed her again with the 
same power, but could discern no appearance of a planetary disc. 

On the 22nd he perceived her to have moved since the preceding 
evening, end now examined her with increased powers of 460, 577, 
and 636, but could find no difference between the ]>laxiet and a fixed 
star, the 463rd of Bode’s Catalogue. 

Bince Vesta thus bears to be examined by high magnifying powers 
without apparent enlargement of her disc, which is the test by which 
Dr. Herschel formerly determined the apparent discs of Ceres, Pal- 
las, and Juno, to be spurious, he considers her as belot^ging to that 
formerly unknown species of celestial bodies which he lias termed 
asteroids. 

May 24th. — Dr. Herschel compared Vesta with the Gregorian 
planet, and found that witli a power of 577 her apjiarent disc was 
about one ninth or one tenth as large ; and with his 20-feet reflector, 
of 1 8|- inches aperture, she had no surrounding atmosphere or nebu- 
losity. 

Dr* HerscheVs obf ervations ort the comet, which follow, were con- 
fined to three days, January 27, Japuary 31, and February 1. It was 
near the electrometer of the constellation, called by Bode Machina 
eketrica. Its coma was of on irregular round form, extending six 
or seven minutes in diameter. 

Upon revising his observations of sixteen telescopic comets. Dr. 
Hers^d remarl^, that fourteen have been without any visible solid 
bouy in their centre, and that the other two had but an ill-defined 
small central light, which did not deserve the name of a disc. 

On the Quantity of Carbon in mrhonic Add, and on the Nature of the 

Diamond, By William Allen, Esq, F,L,S, and William Hasledine 

Pepys, Eaq, Communicated by Humphry Davy, Esq, Sec. R,S. 

M.RJ.A. Read June 18, 1807. [Pfo7. Trans. 1807,;?. 267.] 

The experiments, which form the subject of the jiresent communi- 
oation were imdertaken, not only on account of the difference between 
the estimates that have been made of the quantity of carbon in car- 
bonic acid, but because those of Guyton de Morveau, which are most 
frequently preferred at this time in various systems of chemistry, 
appeared liable to many objections, from the manner in which they 
were conducted ; while the original experiments of Lavoisier, on the 
contrary, appear to have been performed with much accuracy, and 
had moreover been confirmed by Mr. Tennant in his researches on 
the nature of the diamond. 

The design of the authors was to consume certain known quanti- 
ties of diamond and of otlier carbonaceous substances in oxygen gas ; 
for winch purpose it had been originally their intention to employ 
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the 6un*8 rays, by means of a powerful lens ; but, considering the 
uncertainty of a favourable opportunity in this country, they resolved 
to employ an apparatus consisting of two mercurial gas-holders, with 
a tube of platina interposed between them in a horizontal position, 
and passing through a small furnace, by which the tube and its con- 
tents might be heated to any degree requisite for the combustion of 
the substance employed. 

Into this tube the diamond or other variety of carbonaceous matter 
was introduced in a small tray, also of platina ; after which, by open- 
ing a due communication with cacli gas-holder, the oxygen was made 
to pass freely over the surface, from one gasometer to the other, 
during tlie continuance of the heat, and subsequently examined by 
means of the eudiometer lately described by Mr. Pepys. 

Having found that oxygen gas was liable, notwithstanding every 
precaution, to be deteriorated by keeping, the authors were careful 
to ])re])are it, on all occasions, withuj an hour or two of the time of 
using it, from the hyperoxygenized muriate of potash. Its purity 
was also ascertained before every experiment. I'he solution employed 
for this purpose was the sidutiou of green sulphate of iron, satu- 
rated with nitrous gas ; and lest any increase might have been oc- 
casioned by the extrication of tills gas from the solution, the simple 
sulphate alone was subsequently employed, so that the residuum 
enabled them to determine exactly the quantity of oxygen contained 
in the gas. 

Their charcoal was prepared from different kinds of wood, sawed 
into slips, and gradually heated in small crucibles covered with sand, 
and ultimately retained in a white heat for forty minutes. By this 
treatment 

Fir yielded 18’ 17 per cent. 

Lignum Vitae 17*25 

Box 20-25 

Beech 15 

Oak 17*40 

Mahogany 15*75 

Having next examined the absorbent power of charcoal, and found 
that the weight which it gains by exposure to air is principally at- 
tributable to water, the charcoal to be employed in any experiment 
was always subjected to a red heat immediately before using it, and 
weighed as expeditiously as was consistent wiUi accuracy. 

Since the volumes of gas employed and produced would be in- 
fluenced by temj)eraturc, as well as barometric pressure, the states 
of l)oth barometer and thermometer were noted at tlie time of every 
experiment, and allowance was made by addmg, or subtracting, -rFtrth 
part of every degree below or above 60®. 

The exact weights of certain measures of oxygen gas, and of car- 
bonic acid gas, were also carefully examined, by allowing a glass 
globe, previously exhausted and weighed, to receive a given measure 
of either of these gases from a gasometer. By the increase of weight 
acquired in each case, it was found tliat 100 inches of oxygen gas 
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weighed 33*82 grains, and that the same measure of oorbomc acid 
gas weighed 47*26 grains. 

In the first experiment, which they mode upon the combustion of 
charcoal, four grains of box- wood charcoal were employed, and it 
was found that only ^th of a grain remained of a white ash. The 
volume of gas employed appeared uiudtered after the heat had sub- 
sided ; but the combustion of 3*98 grains of charcoal had produced 
29*13 inches of carbonic acid gas, or 13*76 grains ; so that according 
to the experiment, 100 grains carbonic acid gas contains 28*92 char- 
coal, But by a computation founded on the quantity of oxygen con- 
sumed, it would appear that the quantity of charcoal is only 28*77 
per cent. 

In their next experiment 2*49 grains of diamond, in small frag- 
ments, were consumed. In this case, as in the former, the combus- 
tion caused no apparent increase or diminution of the quantity of 
gas ; but there were found to be 18*20 inches of carbonic acid gas, 
in which the diamond would appear to be contained in tlie proportion 
of 28*95 per cent. But again, by estimation from the weight of 
18*20 inches of oxygen consumed, the proportion of diamond was 
slightly different, being 28*81 per cent. 

In this experiment, the authors could perceive no appearance of 
moisture or dullness on the surface of the quicksilver, or sides of the 
glasses ; and they observed that fthe diamond had left no discoloura* 
tion of tlie tray, and no residual ash. 

In a second experiment eleven small diamonds, weighing 4*01 
grains, were consumed; and they produced 13*91 grains of carbonic 
acid gas, in the proportion of 28*82 parts diamond for each 100 of 
gas. 

By a similar experiment upon stone-coal from Wales, such as is 
employed by maltsters, the quantity of carbonic acid gas produced 
was found to contain 28*20 per cent, of coal ; but in Ibis case the 
proportion deduced from the quantity of oxygen consumed, rather 
exceeded the estimate formed from the carbonic acid, instead of being 
less, os in former experiments. 

Carbonic acid formed in the same manner from the combustion of 
plumbajp, contidned 28*46 of carbonaceous matter, whether esti- 
mated the gas produced, or from the oxygen gas consumed. 

From the average result of these five experiments, the authors con- 
clude that 100 parts of carbonic acid contain 28*6 of carbon, a quan- 
tity rather greater than appeared to Mr, Tennant, who did not find 
it more than 27*8 ; but this difference may easily be accounted for, 
by the different modes of operating. 

The authors conclude, that the estimate given by Lavoisier at 28, 
which is between that of Mr. Tennant and their own, is very near 
the truth. 

2n(iiy. That the diamond is pure carbon. 

3rdly. That well burned charcoal contains no hy^gen, but soon 
absorbs moistare from die air, which wcmld oeeamn fidhusions re** 
suits. 
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4thly* Tliat charcoal is not an oxide of carbon ; since, when rightly 
prepared, it requires quite as much oxygen for its combustion as 
diamond. 

And lastly, That the diamond differs from charcoal, solely in the 
firmness of its aggregation, which is generally known to be an ob- 
stacle to every chemical change. 

yin Jccounf of the Relisiian Tin Mine, By Mr, Joseph Game, in a 

Letter to Davies Giddy, Esq. M,P, F.R.S. Read May 7, 1807. 

[PhiL Trans, 1807,;?. 293.] 

Mr. Davies Giddy communicated a letter from Mr. Joseph Came, 
giving an account of the Relistinn Mine in Cornwidl, in which 
rounded pebbles were found at the depth of seventy-five fathoms 
from the surface. The description is accompanied with a section of 
the mine, and plan of the lode. 

The lode has been seen at various depths, from twelve to ninety 
fathoms, but its width then diminishes rapidly toward the east, but 
more gradually toward the west. The substances not metallic arc 
schist, chlorite, and quartz. Tliere is an engine-shaft at eight fathoms 
from the lode, on the north side from which levels are driven to the 
lode in the direction of a fiucan, or cross lode, which cut the main 
lode nearly at 45” from N.W. to S.E. 'Phe distance, in tliis oblique 
direction, is about fifteen fathoms ; for the first ten fathoms there 
was only one fiucan, of four inches width. Then it became divided 
into four parts, so much divergent from each other, that at the depth 
of seventy-five fathoms the extreme branches extended twelve feet 
in width ; where the fiucan reached the lode at this depth, there was 
first discovered a little copper, and then a body of pebbles, the section 
of which was about twelve feet square. In this part of the lode the 
schist greatly predominates ; of course (says Mr. Came) the pebbles 
are schistose, cemented in some parts by chlorite, in others by oxide 
of tin, which is generally crystallized, and in some of the crevices 
there is a little copper pyrites. The j)ebl)leB did not continue in a 
body to the height of more than two fathoms ; but scattered bunches 
were found four fathoms above, and six fathoms below the place 
where they were first discovered. 

At the depth of sixty-five fathoms, and in the lode adjacent to the 
fiucan, on each side, had been found also a great number of schistose 
stones ; but these were angular firagments, not rounded ; nor was 
there any tin in or about them. 

An Analysis of the Waters of the Dead Sea and the River Jordan. By 

Alexander Marcet, M.D. one of the Physicians to Guy*s Hospital. 

Communicated by Smithson Tennant, Esq. F.R.8. Read June 18, 
1807. £m. TVa«^. 18O7.J0. 296.] 

Hus analysis is preceded by a short abstract of the notice t^en 
of the Dead Sea by various ancient authors, by Strabo, by Tacitus^ 

T 2 
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and by Pliny, as well as by Pococke, Volney, and other modem tra- 
vellers, who all concur with respect to the intense saltness of the 
water, which is such ns to prevent cither animals or vegetables from 
living in it, — a peculiarity from which it has derived its name. 

The only analysis which Dr. Marcet has been able to find recorded, 
is that of Mac({ucr, Lavoisier, and Sage, in the de VAcadhtie 
for 1778. But these chemists laid not attained that accuracy of which 
moflern analysis is susceptible, and appear not to have bestowed upon 
the subject that attention which is requisite in minute analytical ex- 
periments. 

The quantity of the water of the Dead Sea, which was the subject 
of Dr. Marcet’s experiments, amounted only to about 1-J ounce ; but 
it was in a phial, carefully corked, and appeared to be in a state of 
perfect preservation. The smallness of the quantity, and difficulty 
of obtaining a further supply, occjisioned Dr. Marcet to be anxious 
that none might be wasted in previous trials. He accordingly begaji 
by a variety of comparative experiments on artificial solutions, in 
order to ascertain tb?. accuracy of various modes of operating; and 
as he knew by the analysis of Lavoisier and his associates, tiiat the 
principal ingredients which he might expect to find were the mu- 
riates of soda, of r\agneaia, tuid of lime ; and as the general effect of 
reagents tended to confirm tlieir results, excepting that tliey indicated 
the presence of a small quantity of selenite that had been overlooked, 
the solutions on w^hich Dr. Marcet's experiments were conducted 
were made to consist of the same ingredients, and in proportions 
which he previously ascertained with great precision. 

The first step, which appeared indispensable, was to determine the 
prwortions of acid and base in each of the three muriates. 

The composition of muriate of lime was ascertained by pouring a 
quantity of muriatic acid on a piece of marble of known weight, and 
larger tluui was necessary to saturate the acid : after saturation and 
evaporation of the solution, the residuum was heated to redness, and 
carefully weighed. From the weight of this residuum, after sub- 
tracting the quantity of lime contained in a given weight of marble, 
which, by a number of experiments performed jointly with Mr. Ten- 
nant, was foutid to be 56T per cent., it appeared that 100 parts of 
muriate of lime consist of SO’ 77 lime, and 49*23 muriatic acid. 

To discover the proportional parts of muriate of magnesia required 
a synthetic process somewhat different. To a known weight of mag- 
nesia previously calcined, was added such a quantity of muriatic acid 
as would dissolve a known weight of marble ; and after the whole 
of the magnesia had been dissolved, the excess of acid was saturated 
with marble, by which the redundant quantity was ascertained. Hence 
the quantity of acid combined with the given weight of magnesia was 
deduced, aiid the component parts of muriate of magnesia determined 
to l>e 43*99 magnesia, and 56*01 acid. 

The proportion of acid and alkali in muriate of soda, was found, 
by various tndthods, to be 46 acid, and 54 soda, llie best method 
appeared to be that of precipitation by nitrate of silver; the quon- 
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tity of acid in luna cornea having been previously determined to be 
19*06 j)er cent, by means of the weight of luna comeu, produced by 
a given quantity of acid. 

The method found most successful for analysing the artificial com- 
pound solution, consisted in dividing it into two portions, from one 
of which the acid was precipitated by nitnite of silver, and its weight 
ascertained. From the other the lime was precipitated l)y oxalate of 
ammonia, and the magnesia by caustic potash. The respective quan- 
tities of acid, combined witli each, being thence deduced by assistance 
of the preceding experiments, the quantity of muriate of soda could 
be inferred from the remaining quantity of acid. 

By this method a compound solution known to contain 


8*17 muriate of lime 
26*10 muriate of magnesia 
25 muriate of soda 


} 


appeared by trial 
to contain 


f 8.14 
<( 25*62 
125*47 


After this series of preliminary experiments. Dr. Marcet proceeded 
to tlie analysis of the water itself, of which 100 parts by evaporation, 
at a temperature of 180°, left a residuum of 41, and at 212°, 38|, 

When 100 grains of the water were treated by muriate of barytes, 
they gave a precipitate of one-tenth of a grain of sulphate of barytes. 

Another portion, weighing 250 grains, by addition of nitrate of 
silver yielded a precipitate of 163*2, a quantity equivalent to 31*09 
acid. Oxalate of ammonia being then added, occasioned a precipitate 
containing 4*814 pure lime; tuid hence the quantity of muriate of 
lime is computed to be 9*48. 

Tlic clear solution, containing the nitmtea of magnesia and of soda, 
with oxalate of ammonia, having then been concentrated by evapo- 
ration, subcarbonate of ammonia occasioned a precipitate containing 
11*1 of pure magnesia, which are equivalent to 25*25 muriate of 
magnesia. 

After deducting the quantities of acid contained in tlicse muriates 
firom the quantity estimated by luna cornea, there remained 12*28 
for acid in the muriate of soda, which, by estimation from precedh^g 
experiments, was thus found to be 26*69. 

These results being brought into one view, the water of the Dead 
Sea appears to contain, in every 100 parts, 


Muriate of lime 3*792 

Muriate of magnesia 10*100 

Muriate of so^ 10*676 

Sulphate of lime 0*054 


24*632 

being the total amount of saline matter when perfectly dry. 

The same chemical reagents as were used to discover the general 
properties of the water of the Dead Sea being applied to that of tl)c 
river Jordan, were found to produce analogous effects. But the quan- 
tity of saline matter was so small, that on evaporation of 500 grains 
at about 200^, the residuum weighed only eight tenths of a grain. 
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The inference drawn by Dr< Marcet from the general reaemblenoe ia* 
that the river Jordan might posiibly be the source of the saline in- 
gredients of the Dead Sea, or tliat the same source of impregnation 
might be common to both. 

The Bakerian Lecture » on some new Phenomena of chemical Changes 
produced by Electricity ^ ]^articularly the Decomposition of the faced 
Alkalies^ and the Exhibition of the new substances which constitute 
their bases; and on the general Nature of alkaline Bodies. By 
Humphry Davy, Esq. Sec. R.S. M.R.I.A. Read November 19, 
1807. [Phil Trans. iSOB^p. 1.] 

In this lecture Mr. Davy, after recalling to our recollection the 
series of experiments described in his last Bakerian lecture, in which 
various bodies, consisting of known ingredients, having the highest 
known affinities for each other, were decomposed by the agency of 
electricity, reminds us also of a conjecture which he then formed, 
tliat a greater intensity of the same power might likewise overcome 
the affinities of other elements which had not hitherto been sepa- 
rated, and proceeds to inform us that this conjecture is now fuDy 
verified; for that by a laborious experimental application of the 
powers of electro-ciiemical analysis, he has been enabled to decom- 
pose various bodies which have appeared simple when examined by 
common chemical means. 

Those of his experiments which are in the most mature state, re- 
late to the decomposition of the fixed alkalies, and to the evolution 
of new and extraordinary bodies which constitute their bases. 

Hi^ first attempts to effect the decomposition of these alkalies were 
defeafted by the presence of water, since on that occasion he employed 
saturated solutions of them in water. 

In his second attempt, since solid dry potash is a perfect non-con- 
ductor, he kept it in a state of fusion by intense heat, during elec- 
trization by a voltaic battery, consisting of 100 6-inch plates, liighly 
charged. Under these circumstances the potash became a conductor; 
and brilliant light, with an appearance of fiame at the negative wire, 
seemed to prove the development of combustible matter at this point 
of contact ; but on account of tlie heat employed, no such product 
could be collected. 

The method which he next pursued was more successful, as he 
found that a very slight addition of moisture renders potash a con- 
ductor, and that in &is state it readily fuses by the electric power, 
which at the same time effects its decomposition. 

When a piece of potash, weighing as much as forty or fifty grains, 
was exposed under these circumstances to the action of the lottery, 
consisting of 100 plates of six inches, with 150 of four inches in in- 
tense activity, the potash began to fuse at both its points of electri- 
zation. There was a violent effervescence at the upper, or positive 
surface (by extrication of oxygen gas, as afterwards appeared), while 
at lowen or negative stmace, there was no liheratiem of elastic 
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fluid, but A lormatiQn of iniAU globules, having a bright metallk 
splendour and a perfect resemblance to quicksilver ; but they tarnished 
rapidly at their sur&ce, and were in general soon covered by a white 
fllm, but occasionally burned with explosion and a white flame. 

These globules were soon proved, by numerous experiments, to be 
a peculiar inflammable principle, the basis of potash. 

The platina used, as the medium, for communicating the electric 
power, was ])roved not to have contributed otherwise to the result 
than as a conductor ; for by substituting other conductors, as copper, 
silver, gold, plumbago, or charcoal, the same substance was formed 
by means of them. Its formation was also independent of the pre- 
sence of air, as it took place equally under an exhausted receiver. 

Soda, wlxeti acted upon in the same manner, and under similar cir- 
cumstances, exhibited analogous results ; but it required far greater 
intensity of action, and could not be decomposed in pieces which 
exceeded fifteen or twenty grains in weight. 

That the substances thus produced were evolved by the decom- 
position of the alkalies, was proved by careful examination of the 
gas extricated from the upper surface, which was found to be pure 
oxygen ; and again proved synthetically, by ascertaining that they 
absorbed oxygen gas, to which they were exjx)Bed, and that the com- 
pounds resulting were, in fact, the respective alkalies tliat had been 
employed for their formation. 

ilie affinity of the base of potash for oxygen is such, that its me- 
tallic lustre very rapidly tarnishes in the atmosphere, by the forma- 
tion of a white crust, which, by attracting moisture, is soon converted 
into a saturated solution of potash. 

With the base of soda the phenomena are perfectly analogous, but 
less rapid ; and when either of them is heated in oxygen gas, a rapid 
combustion, with brilliant white flame, is produced. Oxygen gas is 
absorbed in this process, and nothing emitted to affect the purity of 
the residual air. 

It appears, then, says Mr. Davy, that in these facts there is the 
same evidence for the decomposition of potash and soda into oxygen 
and their peculiar bases, and for their recomposition, that there is for 
the decomposition and formation of any metallic oxide, or of the 
sulphuric or phosphoric acids. 

In the analytic experiments no substances are present but the al- 
kalies and a minute portion of water, which, in its common form, 
seems in no other way essential to the result, than by rendering them 
capable of becoming fluid, and conductors at a bwer temperature 
than that at which ^eir combustible bases bum ; for if the quantity 
of water be increased, no such result is obtained. 

These bases seem to be repelled, as other combustible substances, 
by positively electidfied surfaces, and attracted by negative surfaces, 
a;^ hence are formed at that side in the electric circuit. 

Ihe pn^orties of these bodies are such, that in the first place it is 
extrmely difficult to preserve them, and to coniine them for experi- 
ments; such is their affinity far oxygen, that they act on almost 
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every fluid m whidi they are attempted to be kept, and more or less 
on the solid ingredients of the vessels in which they ore examined. 

llie fluid substance containing the least oxygen, and consequently 
best adapted for preserving them, is naphtha recently distilled. In this 
they may be kept many days without any considerable change ; and 
when taken out of it, their physical properties may be conveniently 
examined in tlie atmosphere while their surface is yet moist, and pro- 
tected by a thin film of naphtha. 

The base of potash, at the temperature of 60*^, appears as a fluid 
globule, having the full metallic lustre, opacity, and so much the ge- 
neral appearance of a globule of mercury, that a difference cannot be 
detected by the eye. Its fluidity, however, even at this temperature, 
is not perfect, and at 50° it becomes a soft solid ; at 40° it is mal- 
leable, and has the lustre of polished silver : at about the freezing 
point of water it is brittle, and when broken, its fragments exhibit a 
crystalline texture. 

When its temperature is, on the contrary, raised to 100°, its fluidity 
is perfect ; and when it is heated to a degree approaching to redness, 
it boils, and after distillation is found in its condensed form unaltered. 
Lake metals, it is a perfect conductor of electricity ; but when the 
globule exposed is too small for the quantity of electricity to be 
transmitted, it is completely dissipated with explosion, accompanied 
with a vivid wliite light. « 

It is also, like most known metals, an excellent conductor of heat, 
when brought into coni act with mercury, &c. When the base of 
potash is brought into contact with mercury, it instantly amalga- 
mates. If the globule of mercury be much the larger, the compound 
appears to be more fluid than mercury ; but when the mercury ex- 
ceeds in size only in the proportion of 2 to 1, the compound, though 
fluid at flrst froip the heat of union, consolidates as it cools, and ap- 
pears as a soft metal, similar to silver. 

The fluid compound unites with all metals that have been exposed 
to it, acting readily even upon iron and platina. 

The base of potash will also combine with other metals without 
the assistance of mercury, if applied to them in its fluid state ; and 
it is remarkable, that in most instances the pomt of fusion of the 
compound is much higher tlian could be expected from that of the 
ingr^ients. 

With sulphur and with phosphorus it also combines, and the com- 
pounds agree in appearance with the metallic sulphurets and phos- 
phoretB. 

But diough it resembles the metals in all these properties, it dif- 
fers from all most remarkably in specific gravity, since it rises to the 
suiface even in doubly-dlstill^ naphtha, of which the specific gravity 
is only of water. 

As the quantity which can be obtained is necessarily small, it is 
difficult to detenmne any points in which quantities are concerned, 
with minute precision ; and accordingly the average obtained firom 
sevmJ experiments, conducted with ^at care, and wi& a veory 
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delicate babnce, can only be considered as a near approximation to 
the truth. By an average of four such trials of its specific gravity, 
its weight when compa)^ to that of an equal ^obule of mercury, 
was as 10 to 223, which gives its proportion to that of water nearly 
as 6 to 10, so that it is the lightest fluid body yet known to chemists. 

In consequence of the great a&tity of tliis body for oxygen, it 
decomposes water instantly, with great heat, accompanied with ex- 
plosion and a brilliant fhune. By its union with oxygen, potash is 
formed and is found dissolved in the water ; while hydrogen, in its 
nascent state, uniting to another portion, becomes spontaneously in- 
flammable at the time of its formation. 

The heat during combustion is such, that when a globule of the 
base of potash was placed upon ice, it burned instantly with a bright 
flame, and a deep hole was made in the ice, which contained a strong 
solution of potash. 

Such is the attraction of this substance for oxygen, and so great 
the energy of its action upon water, that it discovers and decomposes 
the small quantities of water contained in alcohol and ether, even 
when they are most carefully purifled. 

The properties of the base of soda are in all respects so analogous 
to tliose of the base of jmtash, that in tliis abstract it will be suffi- 
cient to notice only those circumstances in which they principally 
differ. 

llie specific gravity of the base of soda exceeds that of the base of 
potash ; but it is inferior to that of water in the proportion of 9 to 10. 

Its point of fusion is also so much higher, that at all common 
temperatures of the atmosphere it ni>peara as a soft and extremely 
malleable metal ; and it does not fuse till exposed to a heat exceed- 
ing 150° Fahrenheit, and does not become volatile in a heat sufficient 
to melt plate-glass. 

In proportion to the less fusibility of this body, its oxidation is less 
nq)id, and its combustion when heated less vivid than the former. 
In the decomposition of water also, which it effects immediately, there 
is no luminous appearance, although it is accompanied with violent 
eflervescence and a loud hissing noise. 

In endeavouring to determine the proportion in which each of 
these bases unites with oxygen to form potash or soda, Mr. Davy is 
agwn necessarily limited in accuracy by want of sufficient of 

materials for experiment ; but by a comparison of different methods, in 
each of which Urn results of several trials were taken, he had reason 
to be convinced, from their coincidence, tliat tixere could be no consi- 
derable error. 

In his attempt to ascertain this point by direct union, he had va- 
rious difficulties to overcome from the action of the simple base or 
of the compound product on the vessel employed, and from the affi- 
nity pf tlie alkali for water, which would afreet the apparent result. 
By an average, however, of six experiments, selected as the most 
carefully ma^, and under the most ffivourable circumstances, he in- 
ferred that 100 parts of potash consist of 86 base and 14 oxygen ; 



and iu the tame manner* that 100 parU of soda contain 8i hose and 

19 oxygen. 

The other method consisted in oolkcling the hydrogen evolved 
fitom water by a known quantity of each and estimating from 
them the quantity of oxygen absorbed. The mean of two such ex- 
petiments on the base of potash, gave the proportion of 15^ per cent, 
oxygen, and the mean of three tnals upon soda, showed it to contain 

20 per cent, oxygen. 

So that the general average of both methods authorises us to con- 
sider potiUh as containing 15 of oxygen, and soda 20 of oxygen, per 
cent. 

Since oxygen had thus been proved to enter into the constitution 
of the fixed alkalies, Mr. Davy was led to conjecture that it might 
also form a constituent part of ammonia. For though the apparent 
conversion of ammonia into mere nitrogen and hydrogen in the ex- 
periments of Scheele and of Priestley, as well as in the more refined 
and masterly experiments of BerthoUet, had left no doubt of its na- 
ture on the minds of chemists in general, it was not impossible that 
a small quantity of water in their results might have been overlooked, 
when dissolved in the gases or deposited on the vessels employed, or 
mi^t even be neglect^ as not arising from elements eBsential to the 
construction of the ^jnmonia. His conjecture was confirmed in the 
first place by the formation of carbonic acid in the purest and driest 
ammoniacal gas, by means of charcoal intensely ignited by a voltaic 
battery. 

When Mr. Davy had afterwards exposed the base of potash to 
ammoniacal gas, and had ascertained the formation of potash, no 
doubt " was 1^ of the presence of oxygen, although its proportion 
could not by these means be ascertained. For the purpose of deter- 
mining the proportion, and at the same time of avoiding any iaUacy 
that might be occasioned by the presence of water in the ammoniacal 
gas, even in its state of hygrometrical dryness, Mr. Davy had re- 
course to the apparatus employed by Messrs. Allen and Pepys for the 
combustion of the diamond. The gws, after being carefully prepared 
and dried, was passed over the surface of iron wire ignited in the 
piatina tube, furnished witli an additional ajqmratus for condensing 
any water that might be formed in the experiment. 

In the course of a quarter of on hour four grains of ammoniacal 
gas were decomposed. The iron wire had gained -xWhs of a grain, 
and a quantity of water was moreover collected, which weighed full 
four tenths of a groin. From tlie amount of the oxygen contained 
in the water, together with that w^hich caused the increase of weight 
in the iron, Mr. Davy infers that 100 jwets of ammonia contain 
nearly 20 of oxygen. 

We may therefore consider oxygen as existing in, and as forming 
an essential element of all the three alkalies ; so tiiat this principle 
of acidity, as it is termed in the French nomenclature, might now 
equally he called the principle of alkalization. 

From analogy alone, it is reasonable to presume that the alkaline 
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ear^ are coin|»ouad» of a aimikr nature ; and in aome experimenta 
upon both barytes and strontian^ inflammable matter was produced 
at ttie negative surface, and burned with a red flame. matter 
Mr. I>avy has much reason to believe was the basis of the earth em- 
ployed. Moreover, although these earths have the strongest rela- 
tion to the aikaUes, there is also a further chain of resemblances 
through lime, magnesia, glucine, almnine, and silex ; each of which, 
there is some reason to imagine, may yield new elements when sub- 
jected to analysis by electric attraction and repulsion. Nor, indeed, 
are our hopes or expectations confined to the decomposition of earthy 
substances ; as there is equal reason to suppose that the three acids 
which have hitherto resisted decomposition, by the usual means of 
chemical analysis, may nevcaHieless yield the oxygen which they 
have been presumed to contain when subjected to the more intense 
action of electro-chemical aflinity. 

On the Structure and Uses of the Spleen, By Everard Home, Esq, 
F,R,S, Read November 26, 1807. [iPAiV. TVans. 1808, p. 45.] 

Mr. Home, in the course of his late investigation of the functions 
of the stomach, liaving observed that the pyloric and cardiac portions 
of that cavity were 8ej)arated in many animals by a permanent divi- 
sion, and in most by at least a temporary muscular contraction, 
during the process of digestion ; and having also found that the food 
.ia the pyloric portion luis in general nearly the same consistence, 
was led to consider by what means the quantity of fluid frequently 
taken at meals could be absorbed from tiie cardiac portion ; tuid he 
imagined the spleen, from its contiguity to the stomach, to be the 
most natural channel for that purpose* 

To ascertain whether liquids do really pass from the stomach by 
any other channel than tine pylorus, that passage was secured by a 
ligature in a living dog, and five ounces of fluid coloured with indigo 
were injected into the stomach. At the end of half an hour, two 
ounces were brought up by vomiting ; and the dog being killed, one 
ounce was found remaining in the stomach ; so that two ounces had 
escaped. The spleen was turgid: and upon making a transverse 
section of it, the cut surface presented an api)earance of molecules 
or vesicles of a white colour, surrounded by the small ramifleations 
of the arteries and plexuses of small veins. 

In Mr. Home's next experiment, he endeavoured to detect the 
course of the fluid from the stomach of a dog, by employing a decoc- 
tion of madder ; but though the urine appeared to be somewhat 
tinged with the madder, no such colour could be discerned in the 
spleen. 

At the suggestion of Mr. William Brmide, he ne3ct substituted 
tincture of rhubarb, the presence of which might be made very evi- 
dent by the addition of an alkali, which oocasiems it to assume a 
brownirfi red colour. 

After having learned, by various trials, by what time and wiUiin 
what period the effect of rhubarb might be perceived in the urine of 
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a man* he again made a dog the subject of experiment ; and after he 
had tied the pylorus, about three ounces of a mixture of tincture of 
rhubarb with water were at intervals injected into his stomach. Upon 
killi ng this dog, at the expiration of eight hours and a half, his blad- 
der was found distended with urine higfiy tinctured with the rhubarb. 
The spleen was tuzgid ; and, when cut through and examined by a 
magnifying-glass, appeared to consist of two parts intermixed, but 
very distinguishable from each other by their colour ; the one was 
transparent, in the form of small circles or ovals, and surrounded by 
a different structure, which was vascular, of a red colour, but of a 
lighter hue than the substance of the liver. 

This spleen was immersed in water, and being cut into small 
pieces, the water became discemibly impregnated with the rhubarb, 
as was rendered manifest by the test of alkdi. 

On the contrary, on ])ortion of the liver of the same dog, 
treated in the same way, gave no such colour to the water, but only 
tinged it with blood of a red colour. Although fluids are thus fotiud 
to pass feom the stomach to the spleen, the vessels by wliich they are 
conveyed have not been detected, nor does Mr. Home entertain much 
hope of such a discovery. 

On the Composition of the Compound Sulphuret from Huel Boys, and 
an Account of its Crystals, JSy James Smithson. Esq, F,R,S, 
Read January 28, 1808. [PA*7. TVans, 1808, p. 65.] 

Mr. Smithson gives u particular description of the form of the sul- 
phurct of lead, antimony, and copper, because that which was laid 
before the Society in 1804 appeared to him materially inaccurate 
and imperfect; and he further offers some observations upon Mr. 
Hatchett's experiments, which he deems essentially necessary to our 
rightly understanding this substance, as well as many other chemical 
compounds to which the same principles extend. 

The author conceives it not to be probable that this ore is a direct 
quadruple combination of the three metals, lead, mtimony, and cop- 
per, with sulphur ; but thinks it much more credible that it consists 
of the three sulphurets of these metals. 

On this presumption be makes experiments, to detennine the pro- 
portbn of these sulphurets to each other; and since 10 gmina of 
galena produce 12^ sulphate of lead, he tlience infers the quantity 
of galena indicated by 60*1 9 grains of sulphate of lead, obtained by 
Mr. Hatchett. So also witli respect to sulphate of antimony 
as 10 groins yield 1 1 of precipitate fiom muriatic acid by water, 
he is enabled to determine the quantity of sulphuret of antimony, 
corresponding to Mr. Hatchett's precipitate of 28*64 grains. With 
respect to sulphate of copper, his method is not so direct; fdr as he 
had none of ^s sulphuret on which to make experiments, he only 
presumes that the remainder of the ore consists of this compound ; 
and hence he obtains the following results ; sulphuret of lead, 49*7 ; 
sulphuret of antimony, 29*6 ; sulphuret of ocq>per, 20-7. 

Prom the near agreement of these numbers with the simple pro- 
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portiana of 50, 30, and 20, he thinks it no great violation of proba- 
bility, to suppose that experiments affected with no error would, in 
fact, have given these integral results instead of the former decimal 
parts. 

Mr, Smithson proceeds further to express his doubts, not only of 
the existence of quadruple, but even of strictly triple compounds. He 
believes that all combination whatever is binary, and is inclined to 
consider the present compound as consisting of equal yaxtB of galena 
and fohlert^s ; the latter being also a binary compound of the sulphu- 
rets of antimony and of copper, in the proportion of three of the for- 
mer to two of the latter. 

The author next computes the proportion of the four ultimate ele- 
ments ; and these, l)eing deduced from assumed simple fractions, ore 
simjdy as the numbers 12, 25, 15, and 8. These, he remarks, are 
sexagesimal parts of this ore, as were those also which in a former 
pajier he assigned to calamine. 

When in tliat communication he offered a system founded on the 
results of his own experiments, he is apprehensive that he may have 
been supposed to bo influenced, even unconsciously to himself, by a 
favourite theory ; but the present case he thinks not liable to the 
same objection, since no fondness for theory affected the experiments 
of Mr. Hatchett, which nevertheless accord with its principles when 
viewed in a proper light, 

Mr. Smithson, conceiving it established that chemical compounds 
consist of elements united in simple proportions by weight, observes, 
that greater accuracy is to be expected from correct theory tlian can 
be obtained in chemical experiments. 

The principles of his theory require that simple ratios should 
always obtain in binary compounds ; and he gives instances from the 
subjects of the foregoing experiments, which any chemist can, by 
careful repetition, confirm. 

The ratios which he assigns to the compounds of lead are such, 
that two parts of lead make three of sulphate of lead, and five of lead 
make six of suljjhate of lead. So also five of antimony make six of 
sulphuret, and tlu^c of antimony make four of powder of al^oth. 

From the only crystalline form which Mr. Smithson believes to 
exist of the triple sulphuret, he infers that its primitive form is a 
cube, and not a tetrahedral prism, as stated by Count Boumon ; and 
he observes, that the angles given by tlie Count are at variance witli 
each other. 

On OidtHc Acid. By Thomas Thomson, M.D. F.R.S.Bd. Commu- 
nicated by Charles Hatchett, E»q, F.R.S. tlead January 14, 1808. 
[PhiL TVttiw, 1808,p.63.] 

Though much important information has reavdted respecting the 
formation of this acid, from the experiments of Hermbstadt, Westrumb, 
Berthollet, Pourcroy, and VauqueUn, the prtquerticB of it have been 
rather neglected since the original dissertation of Bergman, to whom 
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vft are indebted far the Bret account of its properties. Dr. Thomson 
has in consequence undertaken a set of experiments, with the view 
of ascertaining various particulars reMjecting it. 

Since the crystals of oxalic acid effloresce and lose a part of their 
weight when moderately heated, he endeavours to ascertain what 
portion of this loss was to be ascribed to water of crystalHxation, by 
nnitittg a known quantity of the acid with lime, by precipitation 
fkom a known solution of it in muriatic acid. 

The quantity of acid employed weighed 68*3 grains ; the oxalate of 
Kmc produced, when perfectly dried, weighed 72 grains. This oxa- 
late being heated to redness, gave 49*5 carbonate of lime ; and by a 
further exposure to a violent heat, yielded 27 pure Kme, which being 
deducted from 72 oxalate, left 45 for dry oxalic acid, or tVo- of the 
quantity employed for saturation. The same experiment also gives 

r 62*6 

the proportion of acid to base in the oxalate of Kme to be < 37*5 ; 

licm) 

a proportion which differs from that of Bergman, because he neglect- 
ed to neutralize the acid from which the lime was precipitated, and 
which retained a part in solution. 

To obviate any chance of error in so fundamental an experiment. 
Dr. Thomson thought it worth while to verify that analysis by a dif- 
ferent mode of operating. A knUwn quantity of acid having been 
precipitated by lime-water, he obtained a quantity of oxalate of lime 
that corresponded accurately with the foregoing estimate. 

The oxalate of magnesia is very similar to that of lime, and is not 
sensibly dissolved by water ; nevertheless, if a solution of oxalate of 
airmdhia be poured into a solution of sulphate of magnesia, no pre- 
cipittte is formed till after concentration by heat. 

Oxalate of potash readily crystallizes in flat rhomboids, which dis- 
solve in thrice their weight of water at 60°. Tins salt also combines 
witb excess of acid, forming a superoxalate, long known by the name 
of Salt of Sorrel, very sparingly soluble in water. The potash in this 
salt, as Dr. Thomson remarks, contains very nearly the double of that 
quantity of acid which would be necessary barely to neutrolize it. 

Soda also forms, with this acid, a salt that reacKly crystallizes, and 
it is said to be capable of combining with excess of acid ; but Dr. 
Tliomson has not tried it. 

The oxalate of ammonia is much less soluble than either of the pre- 
ceding. Dr. Thomson having carefully examined, by direct satura- 
tion of oxalic acid, the proportions in which the acid and base unite 
to form the several eartliy and alkaline oxalates, gives tables of them, 
a^pted to various practical purposes : but having remarked that ox- 
alate of strontlan thus formed contained a larger (quantity of the earth 
than was expected, he neutralized a known quantity of oxalic acid by 
ammonia* aiM that compound made a precipitate from muriate 
of strontian. By this method of obtaming the compound, the same 
quantityrff add was lbund to have united only half the quantity 

of strontian that had been contained in the former predj^tate ; a 
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prcwMi^ioa which he had before observed to take place in the super- 
oxaiate and neutral oxidate of potash. 

In the decomposition of these salts by heat, Dr. Thomson found 
the acid to be resolved into water, carbonic add, carbonic oxide, car- 
buretted hydrogen, and charcoal. 

With the view of determining with precision the composition of 
oxalic add, Dr. Thomson made choice of the oxalate of lime, of which 
100 grains by distillation yielded 60 cubic inches of gas, consisting 
of carbonic acid gas and indamznable pis, in the proportion of 2 of 
the former to 7 of the latter* llie inmimmable gas also consisted of 
2 parts, seven tenths being carbonic oxide, and three tenths carbu* 
retted hydrogen. 

Hence if 160 grains of oxalate of lime, which contain 100 oxalic 
add, be distilled, the products are, 58*53 carbonic acid, 24*28 in- 
flammable air, 11*51 water, 4*68 charcoal : and as the constituents 
of these products ore known, the ultimate elements are, 64*69 oxygen, 
31*78 carbon, 3*53 hydrogen; which Dr. Thomson considers to be, 
64 oxygen, 32 carbon, and 4 hydrogen. 

In the analysis given of this acid by Fourcroy, as ])erformed by 
Vauquelin and himself, the quantity of carbonic acid appears much 
too small ; and Dr. 'Htomson is convinced their metliod must be erro- 
neous, as the quantity of carbonic acid alone that is formed during 
distillation contains considerably more carbon than tliey assign to 
oxalic acid. 

From the weights of the elements obtained from oxalic acid by 
chemical analysis, Dr. Thomson turns to views of a different nature, 
and hopes to arrive at a more intimate and accurate knowledge of the 
difference between this acid and other vegetable products consisting 
of the same ingredients, by attending to certain numerical relations 
of their elements to each other : and this relation is such, that if hy- 
dn>gen be expressed by 1 , the number which corresponds to carbon 
is 4*5, and oxygen 6. Azote, expressed according to the same scale, 
will be 5, The law observable in tlieir union is this, that in all their 
compounds the proportions of tliese constituents may be always ex- 
pressed by these numbers, or by small multiples of them ; for instance. 


Water consists of . . * , 

0*yg. 

Hydr. 

Carb. 

AkoIc. 

6 

1 

— 

— 

Carbonic oxide 

6 


4*5 


Carbonic acid 

2x6 


4*5 


Carburetted hydrogen, . 

— 

2x1 

4*5 

— 

Olefiant gas 

— 

1 

4*6 


Nitrous oxide 

6 



2x5 

Nitrous gas 

6 


— 

5 

Nitrous acid 

2x6 

— 

_ 

5 


Prom the knowledge of this law, which was first observed by Mr. 
Dalton, it is difficult (says Dr. Thomson) to avoid concludit^, with 
him, that the numbers above given represent the relative weights of 
a si^le atom of each of these elements; tliat they first unite atom 



28S 


to atom ; but that they may alvo combme in the proportion of two or 
more particles of one sort with one of another. 

Dr. Thomson observes, that the same law holds also with respect 
to salts, and that numbers may be affixed to each of the acids and to 
each of the bases ; which numbers, or their multiples, will represent 
them in all the combinations into which these boffies enter. 

In this scale the particle of sulphuric acid is represented by 38, 
muriatic acid by 18, nitric acid by 17, carbonic acid by 17*5, ba- 
rytes 67, lime 23, soda 24, ammonia 6. 

From tliese data, and from the proportion in which oxalic acid has 
been found above to combine with several bases, Dr. Thomson assigns 
the number 39*5, which represents the particle of oxalic acid. Re- 
verting next to the proportion of its elements, and to the weights of 
their reactive atoms, he finds the integrant particle of oxalic acid 
to consist of 4 atoms of oxygen, 3 of carbon, and 2 of hydrogen ; the 
aggregate weights of which amount to the same number, 39‘5, at 
which he had arrived by a different mode of estimation. 

According to these proportions, 100 parts of oxalic acid will con- 
sist of its three elements, in the proportion of 61, 34 and 5, instead 
of 64, 32 and 4 ; numbers not exactly corresponding, but, in the esti- 
mation of Dr. lliomsoa, approaching sufficiently near to heighten the 
probability of the reasoning empk)yed. 

We may next conceive 3 particks of oxalic acid thus constituted 
to be decomposed at once, and to yield 4 particles of carbonic acid, 
2 of carburetted hydrogen, and 2 of carbonic oxide, 3 of water, and 
1 particle of charcoal ; and might thence expect 100 parts of acid to 
yield, 

Carijonic acid .... 55*70, instead of 59*53, actually obtained. 

Inflammable gas , • 28*64, 24*28, — 


Water 11*81, 11*51, 

Charcoal 3*80, 4*68, 


It is impossible, Dr. Thomson observes, to expect exact corre- 
spondence till the numbers representing the weights of the elemen- 
tfuy atoms be ascertained with accuracy, instead of the round num- 
bers which he has assumed, for the puipose of showing on approxi- 
mation of the theoretic inferences to the results obtained by experi- 
ment. 

In an analysis of sugar, which follows, by a series of experiments 
and of hypothetical reasoning, different from the experiments and 
reasoning of Lavoisier, Dr. Thomson nevertheless agrees with him, 
to great accuracy, in his results ; and assuming 64 oxygen, 8 hydro- 
gen, and 24 carbon, as the true elements, if these numbers be re- 
spe^vely divided by the weights of their single particles, the num- 
ber of atoms of each which combme to form sugar are to each other 
as 5, 3, and 4 respectively. 
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0» ■ami'' Sat-^twidl Bdltt, HSy WWSatn Hyde Wdib«(ii»i 

Jf.1). Sec. B.8. Read J«nuwy 38. IStW. [PAif. iVaiM. 1808; 

llMf time sinoe observed varkma inetonces of 

6uper*aoid salts, ia wiiiich he Ibood tbat tlm quantity of acid was 
esuu^y.double of wlmt would be necessary merely to satnra^ the 
aU^ali present, had intended to have ptmmed the inquiry, but was 
prevent by the publication of Mr, Dalton's theory of chemical 
oombixiatioa, as explained by Dr. Thomson. 

However, sinoe it appeared that Mr. Dalton’s theory was originaHy 
founded on the analysia of gases, v^uch is attended with too many 
difficuhfes to be repeated by every one wlio may be desirous of veii« 
fying the law of siqiple multiples by experiment, the auriior thou^t 
it might be desirable to select from his observations certain experi^ 
meats extremely easy to be repeated, each of which exhibits in itself 
the most direct and simple proof of the law under consideration. 

The iubcarbozmtes of potash and of soda are named as instances 
of salts containing exactly half the acid necessary to form their 
fuUy-saturated carbonates ; and the proof is obtained by taking two 
quantities of either of these alkalies fully carbonated. One quantity 
being taken exactly double Of the ptiber, is exposed to a red heat, 
and 4s thereby reduced to a semi^carbonate ;, for it now yields the 
same measure of gas that is given out by the unbumt hidl quan* 
tity. 

Snper>sulphate of potash is adduced as an instance; cf a salt con« 
taining an exact double share of acid. The proof consists in tak i ng 
two equal quantities of potash, to one of winch is added any large 
quantity of sulphuric ac|d, and the mixture is exposed to a red hept^ 
by which a part of the redundant acid is expelled ; but such an ex- 
cess of acid remains as is neutralized by second equal portiou of 
alkali reserved for that puipose. 

Shper-oxalaite of potash is also proved to be an exact binoxalate. 
Two equal quimrities axe taken of of s^ one is exposed to 4 

red hdim fo doilxoy whole of its acid, after whkh the alkali that 
remains is just sufficient fo neutralize the redtmdant acid of the other 
porriom r 

In addition to the preceding compounds selected as distinct exam« 
pies of psi^aoid and bfo^id mltSi the author has observed one re* 
markable fostaiice of a more rntfauM and general prendmeof the 
same lew. For when the ciroumstsaces axe such as to admit the 
mdcrn of a forther quahlaty of oxsUc acid with potash, ^ quantity 
is a|pdn doubled r eo rimt the po present is sufficient to saturate 
only one part m fom of the add imntai^ in.any quanrity of the 
salti imd, cxik^uetzriy^^^t^^^ of add require 

for ihdr ne^ the alkaU of three equal quantidea ot this 

quiulroxslate, which may be obtained by burning, $k |)roof that the 
proper^ has been 

The last expmimeatii designed to dd:etYidim whett^ 

u 
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iil 9 o unit^ three quantities of oxalic acid ; it was found, that 
when two ports of potash ore ia solution with six equivalent quanti- 
lies of oxaiUc acid, they do not crystallize together in this proportion ; 
but one part M the potash becomes a true binoxalatc by union with 
two parti out of the six of oxalic acid taken | and the other port of 
potash is found united with the remaimng four parts of acid. 

The author expresses an opinion that we shall not be able to ex* 
plain satisiactorily* why tins acid refuses to unite in the |»roportion 
of 3 to i, till we can attain a just conception of the geometrical ar- 
rangement of the elementary particies in all the three dimenaioitt of 
solid extensionv It being supposed, for instance, that the particles 
are i^herioal (which is the simplest hypothesis), if they unite 1 to 1, 
there is but one mode of union. If 2 particles are united to 1> the 
2 particles will arrange tiiemselves at opposite poles of to which 
they are united. If there be 3 particles, the only regular position 
in which they could remain is in the fonn of a triangle in a great 
circle surrounding the single spherule ; but for want cl similar mat- 
ter at the poles of this ci^e, the equilibrium would not be stable. 
But agam, if there 4 to 1 , a stable equilibrium would occur, when 
they assume the form of a regular tetrahedron, surrounding the single 
particle. 

But as the autlu r does not place much reliance on dds explanation, 
Muce such a geometrical arrangement of the pnmary elements is 
altogether ooi^ctund, he is desirous that it riiould not he confounded 
with the results of Ihe facts above related, which are distinct and 
satisfoctory with re^ct to the existence of the law of simple mul- 
tiples. 

On the Jnconvertihilitv of Sark into Alhummn, By Thomas Andrew 

Knight, Eeg. FM.8* In a Letter to SirJoeeph Ihmks, K^, PM.S, 

Read February 4, 1808, [PM7. TVant. 1808, p, HIS.] 

Mr, Knight havii^onaformer occasion observed the bark of trees 
to originate from a foiid exuding from both bark and alburnum, con- 
tinues the sub}eot by observations, tending to prove that batic thus 
formed always remains in the state of bark, and that no part of it is 
ever converted into alburnum, as various eminent nataralists have 
maintained, 

Squfil portions of baik from several branches of an apple and a 
crab-tree were removed by circular incisions, and transposed firom 
tree to tree in the apmg; and a vital oiuon was iH&oured by bimda^^ 
and. by a plaster of bees' wax and turpenthaa. 

When some pieces of bark were removed in the nutumn of the 
same year, a layer of alburnum was found to have been formed be- 
neatii them in every instanoe ; that of the crab-tree having the colour 
and rouf^utmsB of the stock on which it was produced, while that of 
the opi^-tree showed none of the sinuosities of tiie bark of the mb- 
tree which covered it ; neither did the vessels and dbres of the newly- 
generated alburnum innny degree correipond with those of the trans- 
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posed bn^ And it wttB evident* that in each instance a new layer> 
twth of cortex and of albumum* was ^nerated. 

Mr. Knight’s attenUon was next dW^ted to the progressive for- 
mation of albumum in the young shoots of an oak coppice ; but he 
cOuM discover nothing like transmutation of baric into albunmm* 
although the commencement of albumous layers in this tree is 
liarly conspicuous, by a circular row of very large tubes. jlKese 
tubes he found, at their first formation, passing through a soft gela- 
tinous substance, much less tenacious than the surrounding pre- 
existent bark ; and there was nothing in the bark at all corre^nd- 
ing to the circular row of tubes contained in the alburnum. The 
interior surface of the bark is at the same time well defined, and its 
own peculiar vessels are distinctly visible, and by no means exhibit 
any appearance of progressive transmutation. 

Mr. Knight remarks also, that the qualities of different kinds of 
wood are not in any deg^e indicated by the bark which covers them. 
He instances the wych-elm and the ash, the woods of which, fi>r 
agricultural implements, ore frequently substituted for each otlmr, 
although the textures of tlieir barks are extremely dissimilar ; inas- 
much as one is brittle, and the other so tough as frequently to be 
used for ropes. 

Another ciroumstance, very unfevourable to the theory of conver- 
sion, is the firm adhesion which subsists lietween the layers of bark 
to each other, in comparison to their adhesion to tibeir albumum. 

Two ex{>mments of Du Hamel are, liowever, cited by Mirbel in 
support of that theory. 

In the first, pieces of silver wire, inserted into the bark, were fre- 
quently found in the albumum ; but the evidence is defective, os it 
was not rigbriy ascertained that the pieces of wire did not, at their 
first insertion, pass between the bark and albumum, and thus be 
liable to be covered by a new deposition of either one or the other. 

In the second experiment, the bud of a peach-tree, witli a piece 
of bark attached to it, was inserted into a plum-stock ; a layer of 
wood was afterwards found beneath the inserted bark, perfectly si- 
mikr to the peach ; but it is easier to conceive a layer of albumum, 
generated by depositkm from fluids that have circulated throu^ the 
inserted bud, ibm ^at a part of its bark should be converted into a 
layer of albumum more than twice as thick as the inserted bark. 

Mr . Knight also remarks, that w^eu the bud is destroyed, the bark 
deposits no albumum ; but, being small, it becomes ultimately oo- 
by the successive albimious layers of the stock, and may be 
found many years afterwards to have made no imigress towards con- 
veraioa into wood. 



Some Account of tretinism. By Ilenry Reeve, Af.D. of Norunch. 

Communicated by William Hyde Wollaston, M,D, Sec^R*8. Read 

February 11, 1808. IPhil Trans, 1808,^. 111.] 

llie peculiar idiots, Cretins, which prevwl in the Valais and in 
Switzerland, appear to have been first described by Felix Plater in 
1656; but the author of the present communication refers to M. de 
Saussure for the most accurate account of the appearance of the dis- 
order ; to Malacami of Turin, and to Professor Ackerman, for a par-* 
ticular description of several cretins that they dissected ; and for a 
more full adtount of the malady, to the Eesai eur le Goitre et Cre- 
tinismet by Mons. Foder^. 

By these and other accounts, Dr. Reeve's curiosity was excited to 
examine what connexion could sulmst between mental imbecility and 
that enlargement of the th 3 rroid gland which so frequently accompa-' 
nies it, and which, in general, first attracts the notice, and has much 
occupied the attention, of those who have described cretinism. But 
this is not a constant attendant ; while the more essential symptoms 
are, deformed head, dinrnutive stature, a sickly complexion, a vacant 
countenance, coarse and prominent eyelids, wrinkled and pendulous 
skin, with miiscles proportionally fiabby, Ihe qiialities of the mind 
correspond to the out-vard appearance, and vary in all degrees, from 
common stupidly to complete fritui^. 

Notwithstanding the assertions and ingenious reasoning of Foderd 
and other authors uj>on the supposed connexion between goitre and 
cretinism, the author is inclined to think, from the instances which 
he hod an opportunity of observing in the neighbourhood of Mar- 
tigny, that the two disorders are perfectly distinct ; and that though 
they i^quently occur in the same person in countries where both dis- 
orders are endemial, yet no necessary connexion subsists between 
them ; for even there, many fcrscms have goitre without cretinism, 
and many cretins have no goitre ; and in Britain, we know that no 
weakness of the intellectual powers accompanies bronchocele. 

Dr. Reeve is inclined to ascribe this singular malady to peculiarities 
in the physical constitution of certain districts. The valleys where 
orerinism is most frequent, as Saussure justly observes, are surrounded 
by very high mountains ; they are sheltered from currents of air, and 
are expos^ to both the direct and reflected rays of the sun. The 
atmosphere is humid, close, and oppressive : the houses of the cretins 
are also generally in the most confined situations, are very filriiy, very 
hot, and miserable habitations ; while in the more airy and elevat^ 
parU of the mountains, no cretins are to be seen. 

The hypothesis, that snow-water is the cause of, goitre and of cre- 
tinism, our author observes, is contradicted by the most obvious facts ; 
mnee there are many places contiguous to glaciers where the inhabi- 
tants can drink nothing but snow-water, and yet are not subject to 
these disorders ; which, on the contrary, do occur in some places 
where snow-water is unknown. 

The theory also which ascribes them to waters impregnated with 
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calcareous matter ia equally unfounded ; and even the general opi- 
nion^ that goitre is endemial in mountainous coiuitrics, is of no value* 
since it is rare in Scotland, though mountainous, and very common 
in the county of Norfolk. 

From those dissections which have been made of cretins by Acker- 
man, by Malacami of Turin, and by Foderd, some very singular ap- 
pearances in the cranium have been observed, lliere was no cavity 
for the reception of the }>onB varolii and medulla oblongata ; imd that 
which contained tlie cerebellum scarcely exceeded one third of its 
natural capacity. 

The present paper ia accompanied with two drawings token in tlie 
anatomical museum at Vienna, &om the skull of a cretin who died 
at tliirty years of age ; yet the fontnnelle is not closed, the second 
set of teeth are not out of their sockets, and none of the bones are 
distinctly and completely formed. Every part bears marks of irre- 
gularity in tlie growth emd formation of bone. The zygomatic and 
maxillary processes of the ossa malie are wandng ; the ossa nasi very 
small ; in the temporal bone the zygomatic process terminates at the 
coronoid process of tlie lower jaw ; the mastoid and styloid processes 
are wanting \ the os occipitls is unusually large, and numerous addi* 
tionol ossa triquetra are seen along the whole course of the lambdoi* 
dal suture. 

Cretinism, says the author, is a most distinct instance of the effect 
of physical causes on the intellectual as well as on the bodily powers ; 
and it is now sufficiently ascertained, that it may be prevented by 
removal of children from the confined and dirty situations to the 
more open and airy parts of tlie mountains : and, accordingly, the 
number of cretins has, within the last ten years, sensibly diminished. 
The analogy between this disorder and rickets is considerable. It is 
remarkable, that they were both first described nearly at the some 
time ; and it is to be hoped that they, will disappear together, and 
at some happier period be known only by description. 

On a new Property of the Tangente of the three AngUe of a Plane 
Triangle, By Mr, William Garrard, Quarter Master <f JnstructioH 
at the Royal Naval Asylum at Greenwich, Communicated by the 
Astronomer Royal, Read February 11, 1808. IPhiL Trans, 1808, 
p. 120.] 

On a new Property of the Tangents of three Arches trisecting the Cir- 
cumference of a Circle, By Nevil Atoekelyne, D.D. F.R.S, and 
Astronomer RoyaL Read February 18, 1808. [PM. Trans, 1808, 

p. 122.] 

The aasm fmoperty which at the last meeting was stated by Mr, 
to the tangents of any three parts of a semicircle^ 
was in this paper extended to all cases of trisection of the whole 
circle; but tiie demonstration of course could not be read to the 
Somety, 
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An Account of tko Apjfiication of iko (kiM Cott/ to ceonomieul 

PurpQseo, By ilfr. w illiam Murdoch , Vommunicated by the Bight 

Hon. Sir Joseph Banks, Bart. K.B. P.B.S. Read February 25^ 

1808. [PhiL Trans. lHOS,p. 124.] 

An apparatus for the production of the gas from coal having been 
prepared by Mr. Murdoch, for the very extensive cotton manu&ctory 
of Messrs. Philips and Lee, at Manche^r, which is now illuminated by 
means of this alone upon a very large scale, this instance was selected 
as tlic best for estimating the expense of employing the gas lights. 

The quaxftity of Ught there employed was ascertained by compa- 
rison of the shadows to be equal to that of about 2500 mould eant&es 
of six in the pound, each of which consumes about four tenths of an 
ounce of tallow per hour. 

The coal is dialed in large iron retorts, and the gas conveyed hy 
pipes of iron to large reservoirs or gasometers, where it is washed 
puiided beibre it is conveyed to the mill. The main pipes branch 
off into a variety of ramifications (the aggregate length of which 
amounts to several mileCi), the several branches dimmishing in dia- 
meter in proportion as the quantity of gas to be passed through 
them becomes less. 

The burners where the gas is consumed communicate wiUi the 
main by short pipes, furnished each jvith a cock to regulate the ad- 
mission of gas. These burners are of two kinds ; one is on the 
principle of the Argand lamp, and the other has a conical termination 
with three hedes, one at its point, and tiie other two placed laterally 
about one thirtieth of an inch in diameter. The former, of which 
there are 27 1 , are each equal to four candles ; and the latter amount- 
ing to 633, are each eqv^ to 2^ candles ; so that the total amount 
is, as above stated, about equal to 2500 candles. 

For the hourly supply of these burners, 1230 cubic feet of gas are 
necessary ; and since the lights are used for about two hours, the 
daiJk consumption of gas is 2500 cubic feet. 

ior the pr^uction of this quantity of gas, seven hundred weight 
of cannel coal is employed, wluch, notwithstanding its high price, is 
found to be the most economical, on account of the superior quality 
and quantity of the gas it yields. The number of working days be* 
ing 313, the annual consumxdion of cannel coal is 110 tons, of whi^ 
the cost is 125/. But these 110 tons yield 70 tone of coke, the value 
of which is 83/., leaving a difference of 32/., to wluch must be added 
20/. for the value of 40 tons of good common coal employed for 
heating the retorts. 

But by for the greatest part of the cost of employing this species 
of light consists in interest of capital employed in furnishing tlie 
apparatus, and in repairing the wear and tomr, whieh are stated tO|^« 
ther by Mr. Lee at about 550/. per annuin^ making a total anu^' 
expenditure of 600/, instead of 2000/., which would be required to 
]»roduoe an equal quantity of light from 2500 candles burning toge- 
ther, at U. per pound. 
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If the estimate were made upoii three hours instead of two per 
day, it is evident that the comparison would be still more in favour 
of the gas lights, since the interest of capital would be the same, 
and the wear and tear not much greater ; so Uiat tlie annual cost 
might l)e about 650/, instead of 3000/. 

The introduction of the gas lights into this manufactory has been 
gradual ; at first some inconvenience was experienced from the smell i 
but this objection lias been wholly removed by improved methods of 
purifying the gas, and it is now much approved by the wm^^'people 
for the perfect steadiness of the light ; and it is wholly free from tlie 
inconvenience of snuffing, and from riie danger occasioned by sparks 
that fall from candles. 

In addition to tlie foregoing statement of comparative economy, 
the author conceives it may be interestiug to the Society to be in- 
formed of the original appHoation of this gas, as a substitute for oil 
and tallow, which he states to have put in practice nearly sixteen 
years, in consequence of experiments which he wOs at that time con- 
ducting at Redruth, in Cornwall, upon the distillation of varioiu 
minerm and vegetable substances. 

It was not, however, till the year 1798, that he removed from 
Cornwall to the manufactory of Messrs. Boulton and Watt, at the 
Soho foundery» and there constructed an apparatus on a large scale, 
for the purpose of lighting their principal building. Since that pe- 
riod it has been extended to the greatest part of their manufactory, 
to the exclusion of other artificial light ; but Mr. Murdoch has pre- 
ferred collecting his estimate from the apparatus of Messrs. Philips 
and Lee, on account of the greater extent and greater uniformity of 
the lights. 

^ Although the author did not derive hk information concerning the 
inflammability of this gas from any source but his own experiments, 
he has since learned tlmt the inflammable spirit of coals ” k men- 
tioned by Dr. Clayton in the forty-first volume of the Philosophical 
Transactions, so long since os the year 1739 ; and he is informed 
that the current of gas escaping fi-om Lord Dundonald’s tar-ovens 
had been frequently set on fire previous to the date of his experi- 
ments : but he thinks himself entitled to cMm the original idea of 
ofiplying it as an economical substitute for oils and t^ow for the 
imrpose of illumination. 

Further Ejsperiments on the 3p!een. By Bvenurd Home, Eeq. F.R,8, 

Read February 25, 1808. [PfiiV. Trans. 1808, p. 183.] 

The author having established by the experiments wlueh he lately 
communicated to the Society, that when the pylorus is dosed by a 
ligature, fidds pass from the stomach into the circulation through the 
medium of spleen, has since that tinie conducted a new course of 
experiments to determine whether these is the some passage also in 
the natural state of these parts, 

6k asses were the subjects of as many experiments. To the three 
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iirnt, tincture of rhubarb was given, to the quantity of a pint and a 
half in three doses of half a pint each, with the same quantity of 
water. The fourth and fifth had powdered rhubarb made into a 
bolus, and the sixth took three pints of infusion of rhubarb. 

When the asses were killed, equal quantities of blood were taken 
from the splenic vein and from the left auricle of the heart, or from 
the vena cava, and suffered to coagulate, that the serum of each 
might be obtained for examination by alkalies, in comparison witii 
each otlier, and with the urine of the animal, as well as with infu- 
sions of its spleen and of its liver in water. 

In the first of tlie experiments with tincture of rhubarb, tlie infu- 
sion of the spleen had a tint of colour eqtial in intensity to that of 
sixty drops of tincture of rhubarb in two ounces of water; tlie 
serum from the blood of tlie splenic vein, to fifteen drops ; the serum 
from the auricle, to tliree drops. The urine had so deep a tinge that 
it nearly resembled the pure tincture itself. 

In the second and third experiments the results were nearly wmi- 
lar, hut less intense. But in ^ose asses to which the rhubarb boluses 
had been given without any fiuld, tlie spleen was found in its con- 
tracted state, with cells scarcely visible, and without sensible impreg- 
nation by the rhubarb ; but the cwcum and colon contained several 
quarts of fluid, in whi;;h the rhubarb was more evident both to sight 
and smell than in the stomach. Tl\,c urine also was highly impreg- 
nated with the colour of the rhubarb. The effects from infusion of 
rhubarb were jKjrfectly similar to those from the tincture, but the 
colours occasioned by it were not so intense. 

In the course of these experiments, an attempt was made to ascer- 
tain whether the blood from the splenic vein contained more serum 
than that from otlier parts of the body ; hut the difference observably 
was not so great as it was afterwards found might be occasioned by 
other circumstances. 

From the experiments contained in Ids former and present paper, 
Mr. Home considers it ascertained that the spleen is sometimes 
found distended to double the bulk which it occupies in its more 
contracted state. 

In the distended state there is a cellular structure distinctly visible, 
but in the contracted state these cells cannot be seen without a mag- 
nifying-gloss ; the difference between these states dei>endlng u]k>ii 
the quantity of liquid that was contained in the stomach before death. 

If the fluids contained in the stomach be coloured with tincture of 
rhubarb, the spleen and the blood in the splenic vein ore coloured 
also, more strongly than the liver or blood contained in other 
yeina of the body ; so that the colour caimot arrive at the spleen 
through the ordinary course of the circulation. But when the sto* 
mach is kept without liquids, although the colouring matter be car- 
ried through the system to the urine by the ordinary channel, no 
particular evidence of it is to be met with in the spleen or its vessels; 
but the princi|>al absorption takes place from the csseum and colon* 
No vessels, however, have been discovered by which the communica- 
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ticHDt between the stomach and spleen is carried ou ; but the evidence 
7» too strong to leave a doubt on the mind of the author as to their 
existence* 

Ohservations of a Cornet^ made with a View to inveetlgate ii$ Magnitude 
and the Nature of its Illumination. To whieh u added» an Account 
of a new Irregularity lately perceived in the apparent Figure of the 
Planet Saturn. By William Herscheh LL.D. F.It.S. Read 
April 7, 1808. [PAi7. Trans. lB0S,p. 145.] 

Dr. Herschel presuming that the motion of the comet would be 
correctly ascertained at the Royal Observatory at Greenwichj confined 
Ills observations to its physical condition, and relates the several cir- 
cumstances which he remarked concerning its nucleus, its hcad^ its 
coma, and its tail. The form of its nucleus was particularly attended 
to on the 4th of October, and remarked to be perfectly circular and 
equally bright on all sides. 

Its magnitude was at the same time estimated at about due 
care being taken to determine tliat the visible disc w'as not spurious, 
by means described in a former paper. It w^as examined with a 10- 
feet reflector, and with powers of 200 and 300 ; but its light was not 
found sufficient to bear liigher powers. 

On the 19th at 5** 40' it was again estimated at 2f ", but at 6^ 20' 
it was compared with Jupiter's third satellite, and found to be rather 
less than it. 

llie coma or nebulous appearance surrounding the head was at the 
same time estimated at about six minutes, and on the 6th of Decem- 
ber at 4’* 45'. 

The toil on the 18th of October measured 3J®, but on the Gth of 
December it was reduced to 23'. The tail was at various times ob- 
served to appear longer and more distinct on the south preceding, 
tlion on the north foUowing, side. 

Various authors having said that the tails of comets were so rare 
as not to affect the light of the smallest stoi's seen through them. Dr. 
Herschel ptud particular attention to that circumstance ; but uni- 
formly found those stars which he saw emerge from behind the tail 
to become brighter ihm before in comparison to neighbouring stars. 

On the 6th of December the head Imd the appearance of a large 
brilliant round nebula, suddenly much brighter in the centre. On the 
1st and 14th of January it had still more tlie appearance of a nebula, 
with an increase of brightness in the middle ; but even so late as the 
.2)lst of February, the nebulosity was observed to project a little on 
that side where the tail used to be seen. 

The inferences which Dr. Herschel draws from these observarions. 
arc, first, that the body of the comet consists of solid matter about 
638 miles in 4ianieter; secondly, tlist since the portion of its visible 
hemisphere which could be illuminated by the sun on the 4th of Oc- 
^her did not exceed 12CP. and since it id not appear gibbous but 
jpAsfectly circular^ the surface of the comet must it^lf be luminous. 
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and the same inference is drawn respecting the nature of toil; for 
if it were sufficiently dense to be visible l>y reflected light alone, at 
the distance of 235 millions of miles, its opacity would entirely pre- 
vent our seeing stars through it. 

The length of the tail is computed to have been on the 18th of 
October upwards of nine millions of miles. 

The resemljlanoe of this comet to a nebula during the last ten 
wedu of its ap]>earance excites a suspicion in Dr. Hersdiers mind, 
that he may possibly have classed as nebulss other cometary bodies ; 
but it woidd be a task of too many years' labour to revise his cata- 
logue of nebulsB for the chance of discovering any deficiency of those 
formeiiy observed. 

In the second part of this paper. Dr. Hers^diel infonns us, that he 
has remarked a new irregularity in the apparent form of Saturn; for 
that in the month of June last, there was a visible protuberance of 
its south pole, which could not have been overlooked at the time of 
his former obeervatians. This he aaonbes to the refraction of light 
in its passage through the atmosphere of the ring, which was inter- 
posed between us end tl*e soutitiem hemisphere, but, passing behind 
the narthem hemisphere, did not occasion a similar protuberance. 

Hydraulic InveHlgatiorSt mlseroient to an intended Croonian Lecture 
OH the Motion of the Blood, Bg Thomas Young, M,D, For, Sec, 
lt,S, Read May 5, 1808. [Phil, Trans, 1808, p. 1G4.] 

In the present inquiry, Dr. Young undertakes to investigate mi« 
nutel^ and comprehensively tiie motion of fluids in pipes as affected 
by motion ; the resistance occasioned by flexure, the laws of propa- 
gation of impulses through fluids contained in elastic tubes, the mag- , 
nitudes of pt^tions in conical vessels, and the effect of progressive 
contraction along a canal;— the physiological q>plication of the 
results being reserved for a future oj^Kutunity, 

In the first section fhe friedon and discharge of fluids through 
pipes are considered ; and the author assents to the enootaiums 
stowed on Mr. Dubuat, by Professor Robison, and other late authors 
on hydraulics, for his skiU in adapting a formula to express the re- 
sults of numerous experiments on this subject. But since the form of 
tus expresrions is not so convenient for practice as might be wi^ed, 
and fails alto^^eth^ in its ajqdication to extreme oases, Dr. Young 
has by approximatioii arrived at a formula, which appears to agree 
fatty as well as Dubuat's with Dubuat’s own experiments, which ao- 
cords bettor with those of Gerstner, and extends also with equal ac- 
curacy to all extreme cases in which the Imner was enonaous. 

in oonridering the velocities of water flowing through pipes, the 
friction appeared to consist of two parts, one of whieh is most appa- 
rent in small tubes, and varies as the vebeity rimpfy, and Ihe otW 
as the square of the velocity. 

In order to show dke agreement of Dr. Young*s formulm with the 
resutteof expeitnu^nts, a tsM is formed oemtajoing foriy expeiiments. 
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Ukm lk>m Dubuftt aiid 0eiBtner, *irith Botae of hia own, the resultB 
of which are compared with the velocities cakrulatod according; to the 
formulae d Dubuat and of the author. 

The next section treats of the reBistanoe occasioned by dexure of 
the channel. In this case Dubuat directs the squares of the sines of 
the angles of flexure to be added together and multiplied by the 
square of the velocity, and considers the quantity thus obtained pro* 
jvortional to the height necessary for overcoming the resistance. But 
since the magnitude of this quantity is evidently dependent on the 
number of parts into which the an^ is arbitrarily divided, the au- 
thor prefers attending merely to the aggregate angle of flexure as 
expressed in degrees to which the resistance is proportional, but va-* 
rics also inversely as the radii of curvature, or more nearly as tinat 
power of the radius which is expressed by 1. A table which fbllowB 
shows the comparative correctness of the author’s formula with that 
of Dubuat. 

Dr. Young next considers the proi>agation of impulses through 
tubes, the elasticity of which supplies the want of elasticity of 
fluid contained, and admits the same mode of reasoning that is em- 
jdoyed in the case of elastic fluids or solids ; for if the elastie force 
of tlie tube be as the increase of its circumference, a certain finite 
height may be assigned, which would cause infinite extension, and 
which may be calM the modular column. ITie velocity of an im- 
pulse at any point will be equal to half that which is due to the 
height of this point above the base of such a column, and hence the 
time of ascent of an impulse will be twice os great as that of a fall- 
ing body ; and if the jiipe be inclined^ the ascent of an impulse will 
l»ear the some relation to that of a body moving along an inclined 
plane. 

The magnitude of diverging pulsations is next examined, and the 
exclusions of Euler, Lag^ge, and Bernouilli, who have demon- 
strated that the velocity of each particle of on Mastic fluid is as its 
distance from the centre of impulse, are supported by a new method 
of considering the subject. 

When a wave is reflected from two surfaces distinctly opposed to 
each other, they evidently sustain equal pressures ; and if to one of 
these surfr^ two others be opposed converging at the acute ang^e, 
the wave will be elevated higher as it approaches the angle; and if 
the hei^it be supposed in the inveme subduplicato ratio of the cor- 
responSng subtense of the angle, the pressure will then be equal to 
that upon the single surfree opjiosed ; and hence is an additional 
reason for inferring, that in all transmkslons of impulses Ihe in- 
tensity is in the inverse subdupHcate ratio of tiae ^extent of parts 
collateral^ ofbeted, and this in conformity to the law of the ascend- 
ing force ; but in the case of intersecting waves, there is observed to 
be a paradoxical deviation, which Isdeserving of forthereonsideration. 

From considering the effect of bodies moving along an open canal; 
the author infers, that by means of a contraction moving progressively 
along an elastic pipe, the quantity of fluid impeUea will be very 
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emaiU unless the centmction be very great in proportbn to tbe dia* 
meter of the pipe« 

A Letter on the Alteraitone that have taken place in the Structure of 

Rockst on the Surface of the basaltic Country in the Counties of 

Derry and Antrim. Addressed to Humphry Davy, Esq. Sec. R.S. 

^William Richardson, D.D. Read March 17, 1808. [PAtY. 

IVans. 1808, p. 187.] 

The general design of tliie paper is to show the g^eat distance to 
which same strata may be found to extend, or to have extended, 
over the surface of a country, and thereby to explain the existence of 
smell detached portions of the same species of matter at considerable 
distances hrom each other, as liaving been originally connected by 
continuity of the same material over the whole surface of the coun* 
try, whatever be the present interval, and whatever be the quan- 
tity of matter which such an hypothesis supposes to have been re- 
moved. 

, The basaltic area wh<ch comprehends most part of the county of 
Antrim and a portion of Derry, appears to Dr. Richardson peculiarly 
favourable to such speculations, uncommonly regular in its stratih- 
potion, and highly favoured by nature in tlie frequent exposure 
the strata in their abrupt and precipitous terminations. 

In the island of Rathlin, more esj^ecially, the original features ate 
most happily displayed, and are still in good preservation. 

It is in periphery at the northern side that the sections are 
seen to tlie greatest advantage, as tlie perpendicular fapades are often 
a)ntinued for miles together, 

these fapades, four are more distinguished for their grandeur 
aod beauty tlm the rest, — Magilligan, Cave Hill, Fairhoad, and Ben- 
gore. The two former are the extreme points of the N.W. and S.£. 
diagonal, and are forty miles asunder ; at the summits of mountains, 
accessible by land, llie two latter are visible only from the sea, but 
are more diversified and more ciuious in tlieir structure. 

The promontory of Bengore, which is nearest to tlie jiloce of Dr. 
Richardson's residence, has principally engaged his attention ; and the 
nunute description of its strata forms a considerable portion of bis 
memoir, for purpose of showing the station which tibe Giant's 
Causeway occupies in the arrangement of the promontory, and also 
for the purpose of noticing several facts, which he thinks likely to 
throw light upon Jbhe operations performed on our globe since the 
period of its consoUdatbn, 

In the order of the description. Dr. Richardson first gives a ge^* 
ral sketch of the promonto^ when qiproached firom the with 
an account of the inclination, aseenlC culmination, and dip of its 
strain. Of these he enumerates as many ns sixte^ and observes 
that thm are all cut perpendicularly in deven dillerent places by 
those mighty walls called in Scotland whyn dykes. 

These all roach firom the top of the preci{Hce to the water, out of 
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whidh some of them again emerge in oonuderable xnaafie». at a di* 
fi^tance from the precipice. The dykea are all coxustructed of hori« 
^ontal prisms, 'wliich form a strong contrast with the vertical piUara 
of the strata they intersect ; and yet, says Dr. Richardson, it is but 
lately that these siu^iar productions have been noticed ; and he 
states that he hunself was the first who observed them, and gave an 
account wliich was published in tiie Transactions of the Royal Irish 
Academy. 

For the purpose of giving a more accurate idea of these dykes. 
Dr. Richardson gives two views of one of them, which he had over- 
looked at the time that his essay upon that subject was published. 

Of the strata which form the fogade of the precipice, the first is 
sixty feet in thickness, and consists of large basaltic pillars very 
rudely formed, hut generally extending from one surface of the stra- 
tum to the other. 

The second consists of a substance red as brick, and abotit nine 
feet in thickness. 

The third is above fifty feet thick, and consists of that Variety of 
basalt termed irregular prismatic, resembling in its grain the colum- 
nar basalt, but differing in its construction ; as its prisms are small, 
not articulated, unequ^ and irregular in the vcrtic^ or inclined po- 
sition of their axes. 

' Tlie fourth is about seven feet thick, columnar but not regular, 
generally appearing white from a covering of Bys»us Majcaiilis, whicli 
has a singular predilection for this stratum. 

The fifth is ochreous, but less red than other strata of similar con- 
sistence; this is very friable, and is generally covered by a coating of 
grass. 

The sixth is composed of rude massy pillars, very coarsely formed, 
ten feet long, The transition from these to the seventh Dr. Richard- 
son compared to a hand held downwards, and dividing into separate 
fingers j since the rude columns of the sixth appewr continued into 
those of the seventh, without any distinct line of separation, but 
are there found divided into neat slender pillars fifty-four feet in 
length. 

eighth stratum is also fifty-four feet in thickness, and consists 
of on irregular prismafic basalt similar to the third. 

The ninth is that stratum which has attracted principal attention 
from the beautiful assemblage of neat pillars of which it consists, 
and which at the intersection of this stratum have been so long dis- 
tinguished by the name of the Giant's Causeway. This stratum is 
for^-four feet in thickness ; it first appears at its opposite extremity 
in ibrtnioon Bay ; from hence it rises and culminates betweai Ben- 
gors and Pleiddn, with its lower edge 200 foet above water: in its 
descent at Noffer it composes the group of pillars called tiie Organ; 
at 1 ^ points wherever it is aocesdble it has the same grain, with the 
same me mid neatness of its piisms. 

The tenth stratum on which these pillars rest, is red as minium, 
and makes a conspicuous figure from the toig^tness of its colour^ 
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Tlie Bix rosotdmiig itrata are all aimilar to oaoli othor, ooBiiating 
of tabular baaalt, but differing in thiokncse; and being aeparated only 
by thin ochrootta layers, the division is not always discernible. 

From a retision of the various circumstances observable in these 
strata. Dr, Richardson selects certain facts which he considers of im- 
jKirtance to geology. First, that every stratum preserves the same 
thickness throughout its whole extent. Secondly, that this uni- 
formity of thickness is interrupted only where the upper surface 
baa been exposed fay removal of the superior strata. Thirdly, that 
the curvature of the summits of the facades does not correspond in 
form to the surfaces of the strata underneath. Fourthly, that the 
same arrangement does not continue for more than two or three 
miles. Fifthly, that wherever materials of different species are in 
contact, the line of demarcation is always distinct and well defined. 
Sixthly, that the ujjper part of any facades, where the strata are ex- 
posed, is generally perpendicular, and the lower steep and precipitous. 
Seventhly, that the rude masses which appear in the at the 
base of the precipices, are not, as has been supposed, nuns which 
have fallen itom the strata above, but are remnants of lower strata 
remaining in their original position. Eighthly, riiat these abrupt sec- 
tions are by no means confined to the coast, but are often formed on 
the ridges of tlie hlUs. at a distance from tlie sea. Ninthly, that in 
all such abrupt terminations of strata, whether on the coast or within 
land, the materials broken off are ^mpletely carried away, without 
a fragment being left behind. 

formation of these abrupt precipices has been, by some, as- 
cribed to the action of ^e sea : but it ts only by careless observers, 
in Dr. Richardson’s estimation, tliat such an hypothesis can be ad- 
mitted ; since even here the base of that part, which is perpendicular, 
is elevated 200 or 300 feet above the level of the sea ; and the bases 
of others are no less than at 1400 feet dievation, and at the distance 
of fbur miles firom the sea at Magilligan, of thirteen at Bienbraddodk, 
and seventeen miles at Monyneeny. 

The exact resemblance between the inland facades and those on 
the shore, proves them all to have been cut down peri)endicularly by 
the same a^t^t, wldch has not confined its operations to the coast, or 
to the penphery of the basaltic area. We can trace it, says the 
author, over its whole smfiiee. 

Some persons have maintained that the inequalities are those of 
original conformatton ; as if the worid had come from the hands of 
the Creator with oU the varieties which now contribute so much to 
its beauty. 

Others, admittiag the original continuity of the strata, and their 
ad>sequeiit abruption, have difimed eoncenung the direction in which 
the cause has acted; some preferring the mUder and more g^ual 
operation of waters from above the surface, which, ficoording to 
Dr. Richardson, rather tend to level than to raise inequalities ; while 
others conceive the hipest mountains to have been blown up from 
the boUcHn of the sea by furious explosions^ wliich, in the autiior’s 
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place beneath the preaent recfeiliiiKiU' 

aiui |»arail^ atmta* 

Dr. Bichavdson aMumea as a fact, that strata having very atrong 
resemblance were once condnuous^ Imwevinr intemipted we now find 
them ; for instance, the stratified reanants at the tops of the Beafia 
and Slievegallon, between which the valley of die Mayola is an ex- 
cavation 1700 feet deep and three rnUes wide, were originally con- 
nected in their present position by simihir materials, the whole of 
which have been completely carried away. And again, to the north* 
ward, between Seafin and Camtogher, the came stupendous operatUms 
have carried away the parts winch formerly connected these undis* 
turbed remidns of the same strata. 

The niunbex of basaltic hummocks thus left on the tops of various 
mountains, is represented to be considerable, as if they had l>een left 
by the unknown sculptor for the express purpose of showing how high 
the original surfisce of the country formerly reached,*-*-a conclusion 
which appears formidable ; but the author does not admit that any- 
thing is absurd, incredible, or impossible, in geology and ooconogony, 

A Letter on the Ibifferentee in the Structure of Calculi, which utiee 
from their being formed in different Parts of ike Urinimj Passages ; 
and on the Effeds that are produced upon them, by the internal Use 
of solvent Medicines, from Mn Willi^ Bmnde to Everard Home, 
Esq,FM.8. Head May 19, 1808. [PAth 7Va«s. 1808, /?. 228.] 

Mr. Brande's observations were made during an examination of 
the calculi contained in the Hunterian Museum, and of some also in 
the possession of Mr. Home. 

lliree cakxdi, formed in the kidneys, were examined* One con- 
sisted of uric acid, nearly pure ; another, weighing seven grains, con- 
tained 4| uric a^, and 2^ animal matter. A third consisted of 
oxalate of limei and it is ^ded that a fine powder is also voided 
from the kidneys, consisting of the ammonia^ phosphate of mag* 
uema, and of phosphate of lune. 

Calculi retained in the infundibula, or pelvis of the kidneys, may 
be increased either by a deposition of uric acid, or may be coated by 
on external lamina, consisting of the phosphites. 

CalcuH met with in the bidder, are of four kinds. 

1. Fmtned on nuclei of uric from the kidneys. 

2. On nuclei of oxalate of lime, from the kidneys. 

3. Formed on sand or mucus deposited in the bladder. 

4. Formed on extraneous bodies introduced into the bladder. 
Ihose consisting of uric acid vary in colour, from a deep reddish 

brown to a pale yellowish brown. /Diose containing phosphate of 
lime, and the triple pho^thate of magnesia, are whiter, mi are often 
soft and friable. Tl^e which contain oxalate of lime, oalled mvl- 
be^ calmdi, are browner, harder, and less eolulde, 

Out of 150 examined Mr. Braude, 

16 were composed of uric acid. 
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45 principally uric acid, ^ith a Bmail proportion of the pboaphatcs^ 

66 pnncipally pliospliates, but containing a small quantity of uric 
acid. 

12 phosphates only. 

5 uric acid, and phosphates on a nucleus of oxalate of lime. 

6 chiefly oxalate of lime. 

It is observed by Mr. Brande, that calculi from the bladder, con- 
sisting of uric acid, contain a larger proportion of animal matter 
combined with it, than is usually found in kidney- calculi. One cal- 
culus, weighing twenty-five grains, being digested for two hours in 
water, lost 5^ ^ains, which were found, after evaporation of the 
water, to be pnncipally urea, combined with some muriate of am- 
monia, and a little ^ the triple phosphate of magnesia. 

Sixty grains of another calculus also yielded 5*2 of urea to alco- 
hol ; and being afterwards treated with acetic acid, they lost six more 
grains by solution of triple phosphate, and tlic remaining 48*8 were 
pure uric acid. It is observed, that the presence of the triple phos- 
phate along with uric acid, .would occasion all the phenomena tliat 
have been ascribed to a supposed urate of ammonia. 

Of Calculi from other animaUt emmined by Mr, Brandc , — One fix)m 
the kidney of a horse contained 7 6 phosphate of lime, 22 carbonate 
of lime ! another from the bladder of a horse, 45 phosphate of lime, 
28 triple phosphate of magnesia, 10 carbonate of lime, and 15 animal 
matter. 

Calculi from the bladder of an ox were found to be carbonate of 
lime with animal matter* 

A calculus from a sheep's kidney contained 72 plioq>hate of lime, 
20 carbonate of lime, and 8 animal matter. 

The sediment from the urine of a rhinoceros was principally car- 
bonate of lime, with a small proportion of phosphate of lime. 

A large calculus, from the bladder of an old dog, contained 64 
phosphate of lime, 80 ammoniacal phosphate of magnesia, and 6 of 
aiiimal matter. 

A calculus ftom a hog's bladder was principally carbonate of lime. 

One from a rabbit contained phosphate of lime, and carbonate of 
lime, nearly in equal quantities. 

Beeaxue of the di65iculty of accounting for the formation of oxalate 
of lime, Mr. Brande has ft*equently examined the tirine of calculous 
patients, but has never been able to detect it, either there or in 
healthy urine. 

With respect to the use of solvents, it is oliserved, that those which 
have been recommended, imder different circumstances, are of two 
kinds, acid or alkaline, opposite in their nature to each other, and 
accor^ngly each lialde to occasion whatever the other is adapted to 
remove. The alkalies mayprevent the formation of uric calculi, but 
will increase the disposition to form the phosphates. So also the 
acid, which dissolves the earthy phosphates, ml at least have no 
action upon a nucleus of uric acid, and may oeoasion it to he in* 
crensti;^ by a fresh deposition. 
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Some Observations on Mr, Brande's Paper on Calculi, By Everard 

Home, E$q, F,R,B, Head May 19, 1808. \PhiL Trans. 1808, 

p. 244.] 

In consequence of Mr. Brande's observations, that either acids or 
alkalies may be attended with injurious consequences* Mr. Home ad- 
duces various cases, for the purpose of doing; away the expectation 
generally entertained, of relief from the use of solvents. 

The Hrst cose is that of a person who had been relieved of the 
symptoms of calculus while taking saline draughts in the state of 
effervescence, but in whose bladder were found, after death, as many 
tis twenty calculi ; but the prostate gland had become enlarged, and 
had formed a barrier, so os to prevent the neck of the bladder from 
being irritated by them. 

Tlie second patient had used Perry's lixivium, with the same ap- 
parent benefit, which, in fact, arose from the same cause as the pre- 
ceding, 

Mr. Home has iJso found calculi in cysts, between the fasciculi of 
the muscular coat of the bladder, even so many ns three or four in 
the same bladder, in which cases the usual symptoms of stone wmld 
not occur. 

A gentleman having, at the age of seventy, voided a small uric 
calculus during a course of olkjiline medicines, continued to use them 
at intervals for four or five years, suffering occasionally in a slight 
degree, but passing no more cidculi. After his death about 350 light 
spongy calculi, consistingof the phosphates cemented by uric acid, were 
found in his bladder, which, in Mr. Home's estimation, were occa- 
sioned by the use of alkalies, in the manner siiggested by Mr. Brande. 

Another gentleman, who was found, by sounding, to have a stone 
in his bladder, took fossil alkali for about three mtmths, after which 
he underwent the operation of lithotomy. The stone 'was found, ex- 
ternally, composed of pure triple phosphate of magnesia, in spiculated 
crystals, while the central parts had also a mixture of uric acid with 
the phosphates, so that the alkali had prevented the fonnation of uric 
acid ; but the deposition of the phosphates appeared to Mr. Home 
more rapid than before. 

On the Changes woduced i« Atmospheric Air, and Oxygen Gas, by 

Respiration, By W. Allen, Esq. F.R.B. and W. H. Pepys, Esq. 

F,R,S, Head June 16, 1808. IPhil. Trans, 1808, p, 249.] 

The importance of a process so essential to life having excited pro- 
portional curiosity in philosophers from the earliest ages, the aumors 
of itie present communication take occasion to trace the history of 
their subject. Beginning with the conjectures of Hippocrates and 
of ^to, tliey proceed to notice the first accurate notions of Boyle 
and of Mayow, which were neglected and forgotten till the time when 
Priestley and Scheele first distinguished the two constituent parts of 
the atmosphere from each other. 


X 
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The iiext dwaver]^ of importiuice on ret^u^tion, ttot by Dr, 
Blade, who obiberved the formation of carbonic acid. Succeeding la- 
bouretB in the same field of inquiry, it is observed, are too numerous 
for justice to be done to every one ; and tbe principal iufonnatioii 
collected firom them relates to measures of quantity. Dr. Goodwin 
estimated the residual gas in the lungs, alter expiration, at 109 inches. 
Br. Menzies found the absorption of oxygen nearly 52,000 inches in 
twenty-four hours. 

Lavoisier and Seguin, from a series of elaborate experiments, con- 
cluded that more oxygen was absorbed than evolved, as carbonic acid, 
and thence imagined that water was formed by the union of oxygen 
and hydrogen in the lungs. 

Their experiments showed the consumption of oxygen to be greater 
in a colder atmosphere, and to be increased also during digestion 
and during exercise ; and they estimated the average consumption at 
41,000 inches per day. 

The quantity of carbonic acid formed, was first estimated by Mr. 
Davy. 

The authors conceiving that many important points are not yet 
satisfactorily settled, undertake to examine in the present communi- 
cation, — 

1 . The average quantity of oxygen converted into earbonic acid in 

ordinary respiration. * 

2. Whether oxygen is absorbed by the blood. 

3. Whether azote is absorbed, and whetiber hydrogen or other gas 
is evolved. 

On account of the impossibility of knowing, with precision, the 
quantity of gas remaining in the lungs after expiration, and the con- 
sequent difficulty of deciding whether any gas is absorbed in the act 
of respiration, it was determined to perform the experiments oa such 
large quantities of air at a time, that the error arising from residual 
gas might bear a small proportion to the whole quantity. 

The apparatus for the first five experiments consisted of two ga- 
someters, one of which contained 4200 inches of atmospheric idr over 
water, from which the inspirations were made, and the other being 
filled with mercury, was employed to receive the gas irfter expiration; 
but as its capacity was only 300 inches, it was necessary for the 
operator to retain his breath for about fifteen or twenty seconds, till 
the quantity expired had been read off, noted, and expelled from the 
gasometer ; which the same process was repeated about twelve 
times. The quantity of inspired air having now been read off from 
riie water gasometer, the quantity expired was ascertained by costing 
m tbe amount of the successive fillings of the mercurial gasometer. 
I^m an average of these five experiments, there appeared to be a 
dimmution of twenty inches in 3700. But the authors are inclined 
to asoribe this difference to the difilculty above mentioned, of bring- 
ing the lungs to the same state of contmetion the experiment 
as they had been before. 

In determining the quality of the expired gas, lime-water was fir^ 
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eiaplbyed lor the ablvorption of carboiiic add, And then a soliVtiAn of 
green sulphate of iron, saturated nidtlt nltnVus gas/ to determine tliA 
quantity of oxygen that remained. 

In the sixth experiment there were found 9 carbonic acid, and 9 
oxygen; together 18. 

In the seventh experiment there were found 8 carbonic add, lOj 
oxygen ; together 18|. 

In the eighth experiment there were found 6^ carbonic acid, and 
124 oxygen ? together 19. 

In tlie ninth experiment tlierc were found 7 carbonic acid, and 1 1 
oXygen; together 18. 

So that as one measure of carbonic acid contains just an equal 
measure of oxygen, the apparent diminution of oxygen in these ex* 
periments is 2^ per cent. 

In the subsequent experiments two mercurial gasometers were em* 
ployed, so that tbe hurry of measuring the gas, and inconvenience of 
retaining the breath, were avoided, and the respiration was conse- 
quently more natural throughout the whole of each experiment. 

Nevertheless, the result of the ten experiments still ^owed an ap- 
parent diminution of 1 per cent. But the eleventh experiment showed 
no diminution, and is considered by the authors as a standard ex- 
periment. From this the quantity of oxygen consumed, and of car- 
bonic add formed in a minute, is calculated to be 26^ inches, and 
hence the quantity of solid carbon given off by the lungs, in twenty- 
four hours, is computed at 10|: ounces troy. 

The person who made these experiments breathes about nineteen 
times in a minute, and takes about 1 cubic inches of air at each 
natural inapimtion. 

In the twelfth experiment the same quantity of air was breathed 
from one of the mercurial gasometers to the o^er repeatedly duruiff 
three minutes, and was then found to contain 9j carbonic add, 6| 
oxygen, and 85 azote per cent. ; so that six parts, in 100 of oxygen, 
seemed to have disapj^ared, and some other gas, not absorb^ by 
water, was apparently given off from the lungs. 

The results of the fourteenth experiment wbre similar, and more 
remarkable, as the respiration of the same air was continued for a 
greater length of time ; 100 parts contained 10 carbonic acid, 4 oxy- 
gen, and 86 azote ; so that in this instance there appeared a loss 
of 7 oxygen, and an equal increase of azote, or of some other gas 
not absorbable by water. By careful examination, the authors 
sa^ed that no other gas is present in the residuum but azote ; 
that the atote itsdtf, thou& apparently in greater proportion, is in 
fact unaltered ; and that ^fference arises aoldy hrom dinunutiion 
^otfwon when respUatioh is painMy protracted. 

By me respiration of another person, whose chest was of greater 
capadty, riie same quantity of dr as by the farmer was taken in just 
one half the time ; but nevertheless very nearly the some proportion 
of it was found converted into oarbmub acid. 

In the succeeding experiment neariy 10,000 cubic inches of air 

x2 



Ayere breathed. Hie quantity of carbonic acid was in this case 6, 
the remaining oxygen 13, and the azote 79 per cent,, as before in- 
spiration, The average consumption of oxygen, and formation of 
carbonic acid, being 3 2 '3 inches in a minute. 

The deficiency in the quantity expired was so small, that the au- 
thors were satisfied that none was absorbed. But in the two fol- 
lowing experiments, which were each performed on upwards of 3000 
inches of oxygen gas, the deficiency was much greater, and there did 
appear to have been absorption of 58 in one experiment, and of 67 
in the other. 

The formation of carbonic acid was, in these cases, far more rapid, 
being at the rate of 37i Inches in a minute. From the quantity of 
air which had necessarily remained in tlie lungs before the experi- 
ments, a quantity of azote was unavoidably mixed with the inspired 
oxygen, and emitted with it, in the proportion at first of 25 per cent., 
but varying in the successive portions, removed for trial, till the pro- 
portion was at lust reduced to 5^ per cent. 

From these data, the authors endeavour to estimate the quantity 
of air that had been m the lungs at tlie beginning of each experiment. 

By estimation from tlie former experiment on oxygen, tlie residue 
in the lungs appeared to have been 140J ; but in the second, it was 
found that as muen as 177 of mere azote had been expired, and hence 
that the lung^, in this instance, had contained as much as 226 inches 
of air, unless the proportion of azote in the residual gas was greater 
than usual, in consequence of previous fatigue. 

The inferences drawn by the authors from these experiments ore, 

1 . That the quantity of carbonic acid emitted is equal in bulk to 
<‘he oxygen consumed, and consequently tliat no water is formed in 
respiration by union of oxygen and hydrogen. 

2. That carbonic acid, in expired air, varies from 8 to 10 per cent. 

3. That about 1800 inches of carbonic acid are formed in twenty- 
four hours, containing about lOf ounces troy of solid carbon. 

4. That when air is breathed several times over, a portion of 
oxygen is absorbed. 

5. More carbonic acid is formed from respiration of oxygen, than 
in breathing atmospheric air. 

6. That the subject of these experiments takes about 1 7 inches at 
each inspiration, and makes about 19 inspirations in a minute. 

7. No hydrogen or other gas appears to be evolved during respi- 
ration. 

8. There appears to be no alteration in the quantity of azote, since 
the average diminution of six parts in 1000 is more likely to arise 
from incomplete exhaustion of the lun^ after the experiment. 

9. Hie residual gas in the lungs, mev forced expiration, appears 
about 140 cubic inches. 
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De$tription of an Apparatus for the Analysis of the Compound Infirnn-^ 
mable Gases by slow Combustion ; with JSjperimenis on the Gas from 
Coal, eapfaintny its Ajmlicaiion. By William Henry, Af.D. Fiee- 
Pres, of the Lit, and Phil, Society, and Physician to ike Infirmary, 
at Manchester, Communicated by Humphiy Davy, Esq, Sec, R,S. 
Read June 23, 1808. [Phil, Trans, \S0S,p, 282.] 

The object of this memoir is to remove some obstacles which pre- 
sent themselves to a successful inquiry into the nature of compound 
indammable gases. When a vegetable substance is submitted to dis- 
tillation, at a temperature not below that of ignition, the equilibrium 
of aBinities is destroyed, and the elements composing it arc united 
in a new manner. The carbon, uniting witlj oxygen, either composes 
carbonic acid gas, or stopping short of that degree of oxygenation, is 
converted into carbonic oxide. The hydrogen, combining with a 
portion of charcoal, forms either carburetted hydrogen gas, or super- 
carburetted hydrogen, better known by tlie name of olefiant gas. 
Towards the close of the process, simple hydrogen gas is also min- 
gled with the protlucts. 

The method hitherto pursued for the analysis of inflammable gases, 
has consisted in mixing them with a known proportion of oxygen, 
burning the mixture by the electric spark, noting the first contraction 
and subsequent diminution, by lime-water, for the quantities of water 
and of carbonic acid formed, and thence inferring the proportion of 
hydrogen and of carbon in the giis examined, without making due 
allowance for the possible admixture of carbonic oxide, either before 
or after the combustion. 

The author ascertains the presence of this gas by its great 
specific gravity, and by the very small proportion of oxygen with 
which it unites ; but in the distillation of coal tlicrc is also often 
present a quantity of sulphuretted hydrogen, and an infiammable 
gas, whicli may possibly be a gas sui generis, but is more probably 
a mixture of carburetted hydrogen and carbonic oxide. 

In Dr. Henry’s apparatus, which is not readily explained without 
reference to a drawing, the gas to be examined is passed through a 
small tube into a receiver containing oxygen gas, and is there burned 
by a continued flame. I'he quantity of gas introduced, and quantity 
of contraction, arc noted, llie quantity of carbonic acid formed is 
found by liquid potash. The remaining oxygen is determined by 
sulphuret of lime. As it sometimes happens that part of the gas 
escapes combustion, precautions arc given for avoid^ that source 
of error, and the means of detecting it described. 

Instances are given of computation, from combustion, of hydrogen 
ps, of oleflant gas, as the most simple, and of gas flrom cannel coal, 
in which it is a problem of some dimculty to determine the propor- 
tions of all the gases that occur ; and these ore carbonic acid, sul- 
phuretted hydrogeni oleflant gas, carburetted hydrogen, and cax^nic 
oxide. 

The sum of the two first is determined by liquid potash, after 
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which th« tllUrd is s^rtained by oxy muriatic gas. The aw of. the 
second and Ihi^ may be determined by oxymuriatic gafi» and then 
the first absorbed by liquid potash* The fi^f and third being thus 
known, the second may be inferred, though not removed alone. 

The nature of the iufiammable residuum is then learned by com- 
bustion, due regard being had to its specific gravity, and to the propor- 
tion which the carbonic acid formed bears to the oxygen consumikl. 

A table is ^ven of the products of various gases, several dif- 
ferent species of coal ; and a second table, of the specific gravities of 
these gases, with the quantities of carbonic acid formed from each, 
and the quantity of oxygen required for their combustion. It is ob^ 
served generally, that in the distillation of all these substances, the 
gas received at the commencement of the process is the heaviest, 
that it requires the largest proportion of oxygen, and is fittest for the 
purpose of illumination. 

An Account of some Peculiarities in the anatomical Structure of the 
Wombat, with Observations on the female Organs of Generation, By 
Everard Home, Esq, F,R,S. Read June 23, 1808. [PAi7. Trans, 
l808,/>. 804.] 

^rhe author, ha\ing received a male wombat aUve from one of the 
islands in Bass’s Straits, had an opportunity of observing its habits 
in a domesticated state, and of examining the peculiarities of its in- 
ternal formation after death, particularly the mechanism of the bones 
and muscles of its hind legs, which have not been described either 
by Geoffroy, in his account of its internal form, or by Cuvier, who 
k^ ^described several parts of its internal structure in his Le^ns 
uAstatomie Comparer. The stomach of the wombat resembles closely 
that of the beaver, and differs so much from that of the kang^oo, 
and other animals of the opossum tribe, that it forms an extraordinary 
peculiarity. An account of the dissection of a female wombat having 
been received from the late Mr, Bell, Surgeon to the Colony at New 
South Wales, Mr, Home has inserted Mr. Bell’s description, wjtb re- 
marks especially on the state of the uterus, which was double, and 
impregnated on each side ; that on the right side was as large os a 
pullet’s egg. The os tincm was filled with a tluck gelatinaus sub- 
stance. When a longitudinal incision was made into its cavity, its 
coats were found lin^ with the same jelly, in the centre of 'Which 
was an embryo wrapped up in veiy fine membranes, that appeared 
to have no connexion by vessels with either the uterus or the gala* 
tinous matter. 

These facta, says Mr. Home, throw considerable light cm the mode 
of propagation of this very curious tribe of animals. They confirm, 
in the most aatisfiotory manner, the observa^Bons contmned in a 
former paper on the kanguroq, which required further evidence, as 
specimen on wMch ^e observarions were mad« had been sent p 
England preserved In spirits, and the parts had become very indistinct, 

firom 1^9 
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Since it seem* thus established, ^at the foetus is nourished with- 
out a piaeenta, the source of the ^latinoue matter provided for its 
nourishment becomes a natural object of inquiry. In birds the al- 
bumen of the egg, which corresponds with this jelly, is formed in a 
tube called the oviduct, and the lateral canals, which 0 ](yen into the 
cttcity of the uterus of the wombat and kanguroo near its ndck. bear 
a strong resemblance in their form to the oviducts of birds t and in 
the kanguroo they were found, in the impregnated state, to be en- 
larged. and to have a very free communication with the titerus ; cir- 
cumstances which induce the author to believe their sole use is to 
form the jelly, and to deposit it in the uterus. 

On the Origin and Ofice of the Alburnum of Trees, tn a Letter from 

Thomas Andrew Knight, Esq. F.R.S, to the Right Hon, Sir Joseph 

Banks. Bart, K.B, P.R,S, Read June 30. 1808. [PAj7. Trans, 

1808, 313.] 

Mr. Knight having, by his former experiments on this subject, 
establisheed to his satkfoction that the bark of trees is not converted 
into alburnum, but that tlie albumous matter is deposited by a fluid 
which descends from the leaves, and is subsequently secreted through 
the bark, proceeds to inquire into the origin and ofEce of the albur- 
nous tubes. 

In the succulent shoot of the horse-chestnut it may be seen, that 
the albumous tubes are arranged in ridges beneath the cortical ves- 
sels, and the number of these ridges at the base of each leaf corre- 
sponds with the number of apertures which pass from the leaf-stalk, 
llie positicn and direction of these tubes have Induced naturalists to 
consider tdiem as passages through which the sap ascends; but Mr. 
Knight intends to show that they lire reservoirs of fluid secreted by 
the bark, which they retain till it is absorbed by the surrounding 
cellular substance. Having ascertained, by injections, that the al- 
bumous tubes which descend from the base of an annual shoot are 
conflned to one side of the stem, and to the external annual layer of 
wood. Mr. Knight made deep incisions at the bases of many annual 
Shoots of young trees, in such a manner as certainly to intercept aU 
communication with the stem by means of the albumous tubes ; but 
the shoots lived, and in the succeeding spring grew with considerable 
vigour. In some small twigs, two incisions were made on ojpposite 
stm. one a fbw lines higher than the other, so that all the albumous 
tubes might, in some part of their course, be intermpted; yet the 
sap continued to pass into the branches, and their buds unfolded in 
the succeeding spring. 

AH naturalists agree in stating that trees pers|m most during 
summer, when the leaves have attained their frdl growili; but as 
tibte albumous tubes at that time appear dry and fllled with air, it is 
evMlhdt that tfre tttbes do not convey the sap, but are intended to 
execute a different office. 

But if the sap does not rise throagh the albumoUB tubes, says 
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Mr. Koi^t, it muftt paa« the cellular substance ; axkd to show Hiat 
the celMar substance is pervious to fluids, he quotes an instance 
from a preceding communication, in which bark was generated on 
the surface of the cellular substance of pollard oaks. A new . expe- 
riment is also related in confirmation of this opinion. Various branches 
of two years old were cut from different trees ; and after the cut 
surface had been covered with a cement impermeable to water, a 
portion of the bark was detached from each, so as to expose the sur- 
face of the alburnum, lliey were then immersed in coloured infu- 
sions for twenty hours, and were found to have imbibed the colour 
between the albumous tubes, apparently through the cellular sub- 
stance. 

When an incision is made into the alburnum near the root, and 
sap is seen to flow from it, it may be observed to run even more 
abundantly from the upper surface of the incision ; and since the 
quantity which exudes is full a hundred times more than was pe- 
viously contained in the albumous tubes, it appears evident that it is 
raised through some other channel. 

Mr. Knight concludes, therefore, that tlie sap ascends through the 
cellular substance, and conceives that part to be so organized as to 
permit the sap to escape more readily upwards than in any other di- 
rection ; and, by its alternate contraction and expansion, to be fully 
capable of propelling the sap witboH the impulse which it is known 
to have in the spring. 

I'he albumous tubes appear to the author to answer also another 
puri)ose, since their cylindrical form occasions the stremgth of the 
materials employed to be the greatest possible. 

The author concludes by observing, that though he retracts an 
opinion formerly entertained respecting the ascent of sap through the 
albumous tubes, yet his opinions concerning its subsequent motion 
through the central vessels, leaves, and bark, remain unchanged. 

Eclipses^ the Satellites of Jupiter, observed by John Goldingham, 

Esq. FM.S, and under his Superintendance, at Madras, in the East 

Indies. Read June 30, 1808. \Phil. Trans. 1808, j». 322.] 

Mr. Goldingham's observations are prefBujed by a short account of 
the instruments employed, and some general remarks upon the cir- 
cumstances necessary to be attended to, in drawing inferences from 
them. Two telescopes were employed, both made by Dollond, of 
3| feet focal length, with a magnifying power between 70 and 80 ; 
and the time observed by a good clock, with gridiron pendulum, was 
deduced from the transit of the sun nearest to the eclipse, aiwi veri- 
fied by the next preceding or following transit. 

' The longitude of the jnace of observation is g^ven, as determined 
from numerous observations of various kinds, Siat it may be com- 
pared with that deduced itom each eclipse by means of the time 
given in the epfaemeris. 

In noting each observation, the state of the weather is attended to. 
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ikm altitude of the plaint, the relative eituation of the planet and 
mooa> vrith any other circumstanoea of twilight or haze that were 
lidcely to cause any incorrectness in the obaervadon* To obviate the 
uncertainty that will always attend the results of such observations, 
from diST^ent states of weather, difference of telescopes, and imper- 
fectiou of vision in different observers, Mr. Gblchnghm recommends 
not to draw any inference from comparison of corresponding immer- 
sions alone, without attending to the difference of corresponding 
emersions also, by which all sources of error will be in a great degree 
corrected. 


Electro-Chemical Researches on the Decomposition c/ the Eecrths; 

mth Ohsmmtions on the Metals obtained from the alkaline Earths, 

and on the Amalgam procured from Ammonia. By Humphry Davy, 

Esq. Sec.R.S. M.R.I.A. Read June 30, 1808. ^Phil Trans. 

1808, p. 333.] 

In the last Bakerian lecture mention was made of an apparent 
decomposition of barytes and strontites into oxygen and indammable 
matter. 

In the prosecution of tlie same course of experiments upon lime 
and magnesia, similar results were obtained ; for when either of these 
earths was slightly moistened with water, and thereby rendered a 
conductor of electricity from a jwwerful voltaic battery, indammable 
matter was developed at tlie negative surface, and oxygen at the po- 
sitive. And these phenomena were not dependent on the presence 
of water ; for when the some earths were made conductors, by being 
in a state of fusion with boracic acid, analogous ap|>earances were 
produced. 

On account of the high inflammability of these bodies, similar ex- 
periments were conducted under naphtha, with the hope of preserving 
the products for examination ; but altliough dark opake specks, having 
in some cases an appearance of metallic splendour, were produced, 
yet, when heat was applied to them under boiling naphtha, there 
was no appearance of fusion, and consequently no separation from 
the surrounding undecompounded earth; but when the mass was 
afterwards thrown into water, an effervescence occurred, and evident 
deoompoaitiem of the water. 

A series of experiments were next undertaken upon mixtures of 
barytes or strontites, of lime or magnesia, of alumine or silex, with 
potash ; and in tiie case of bmy'tes and strontites, the potassium 
formed was evidently not pure, but apparently alloyed by another 
metallic substance. 

When barytes, strontites, or lime, was mixed with oxide of silver 
or mercury^ ike compounds afforded analogous results when acted on 
by the voltaic battery. 

When these experiments were resumed, after an interval of several 
weeks, a battery had been prepared with 6SK) pair of plates ; ^d an 
attempt w as ikm made to unite the bases of these earths with the 
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yrm which the power was oottveyed from the negmtite end df Ikk 
biUitecy* Lead^ sileer, copper, and iron, wmre euooemiYely employed ; 
and it w«i by meane of t^e last that the moat diatiaot reaulta were 
obtained, 

Vfktnm lion wire, one aermitieth of an inch in diameter, was made 
the conductor on the negative side, and brought into contact with 
moistened barytes or strontites, lime or magnesia, aiumine or silex, 
the globule formed by fusion at the end of Ihe wire appeared in each 
case to be alloyed with something capable of actiiig upon water ; but 
those last named had, in succession, less action than the preceding. 

The author had not himself used mercury as a means of obtaining 
the bases in a state of alloy till informed by a letter from Professor 
Bereetius of Stockholm, who has used it with success for the decom- 
position of lime and barytes. And Mr. Davy has found it to succeed 
equally with strontites and magnesia. And although mercury alone 
foiled of effecting the decomposition of aiumine and silex, yet when 
on alloy of mercury and potassium was made the medium of commu- 
nication ev^ with these bodies, they each appeared to be decom- 
posed by assistance of the affinity of potassium far their bases. 

The author also informs us of his success in repeating an experi- 
ment of Professor Berzelius and Mr. Pontin, on the decomposirion of 
asunoma; a globule of mercury being inserted in a small earity 
made in a piece of carbonate or mumte of ammonia slightly moisten- 
ed, they are placed together on a plate of platina positively electri- 
fied, imd the wire from the negative end of the battery is applied to 
the mercury. The globule soon mcreases very oonsiderably in bulk, 
and becomes converted into a soft amalgam, which absor]^ oxygen 
from the atmosphere, or decomposes water into which it is thrown, 
and forms ammonia, while the globule gradually recovers its fiuidity, 
and is reduced to its original rize beford the experiment. 

Chrooniito Lecture, On the Functions of the Heart and Arteries, 

By Thomas Voung, M,D, For, Sec, B,S, Read November 10, 

1908. IPhiL Tfnns. 1809, >. 1.} 

Since the des^ and manner in which the circulation of the Mood 
depends upon me muscular and elastic powers of the heart and arte- 
ries are questions belonging to the most refined departments of hy- 
dmuMoa, the author has alz^y mbmitted to the Society those gene- 
ral prinoipleB upon which he designs, in the present lecture, 1st, to 
inqiure what would be the nature of the ciroulation if the vessds 
were aa inelastic as or bone; 2iidly, in what manner the pulse 
would be transmitted if the tubes were merely elastic ; 8rdly, what 
ttottons may be ascribed to their muscular coats ; and, lastly, what 
disturbanoes are occasioned in diffierent Idads of fevers and inffiun- 
matiems. 

In order to detennine the velocity of the hiood in diffierent parts, 
it is nopoBsaiy to estimate the pressure by which it is ui^ged forward, 
and the xesmtanoe opposed to its motton. From the experiments of 
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U{de«i the pm$ure my be ooneidesed ae equhnlent to m eolma of 
seven feet In ox4er to ealeukto tberwifranee, the author emi^oye 
the theorems contoined in his former oommunioatuin, and adopts 
measurements of KeiU and others, for the diameters of the aorta, and 
of its successive subdivisions. The quantity of blood in the artenes 
is estonated at nine or ten pounda; its velocity in the aoita about 
eight inches and a half in a second ; while that in the capillary aite^ 
lies is about ^rd of an inch in a second (the diaxncler of these ves« 
sels being about -riVirtb of an inch). The resistance that would be 
opposed to water circ^ating under the same Circumstances is calcu- 
lated to he equivalent to a pressure of a column of twenty inches ; 
but the resist^ce to the motion of the bhod is supposed in oonsS* 
quence of its visciditv to he about four times as great, and is ocmse- 
quently stated as eignty inches. 

The effects of curvature in increasing the resistancearenot neglected, 
hut they form a very small part, in comparison to the difference that 
would arise h:om assuming different dimensions for the arterial sy- 
stem ; or different allowance for the resistance of vessels that are too 
small for direct experiment, or a different ratio for the assumed effect 
of viscidity. 

The autlior next examines the nature and velocity of the propa- 
gation of the pulse, which he considers analogous to the motion and 
waves on the surface of water, or of sound transmitted through the 
air ; the elasticity of the arteries being, in this case, substituted for 
the elasticity of the fluid. Since the blood in the human arteries is 
subjected to a pressure, which is measured by a column of about seven 
feet and a half, the velocity with which the impulse is transmitted 
will be about fifteen feet and a half in a second; but as the progres- 
sive motion of the blood itself is about ei^t inches in the same time^ 
the aggregate velocity of a pulsation is considered as sixteen fcjet in 
a second. 

The greatest velocity of the blood during the contraction of the 
heart being about one eighth p^ of that quantity, the area of the 
artery must be propordonally dilated during its passage, and the di- 
ameter must increase in the ratio of fifteen to sixteen. 

'Fho forroe of the heart necessary to occaidon this distension, must 
be proportionally greater ^n the average, and must be equal to a 
column of 101 inches, which agrees extremely well with an experi- 
ment of Hales, on the ascent of blood in a tube connected with the 
artery of a horse. 

The author acknowledges, however, that though the cakulafions 
mtte perfectly with each other, and with expeiiments on the power 
of the heart, and affecdons of the smaller sutoHes, yet tihey do not 
onmi^cmd wito the appamt alteration in the dianM^ of an arteiy 
exposed to view ; and he infers that the velocity the pulse in the 
laqm arteries, is really much more considerable than has been stated. 

WM respect to the i^incdoiu df Ihe muscid^ 

Bv. Yoimg i^^iprelMmito that it wll{ appear ddmonetmbte ^y are 

much Im concerned in the motioti ot the blood toan is ahnott imi- 
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versally believed; aud though a mola ba» aometimes been found in 
the uterufi totally destitute ^ heart* and in whioh the blood must 
have circulated* in its usual course* through the arteries and veins* it 
eannot be known that there was any alternate pulsation ; and* even 
if there was any pulsation* it must have arisen horn preternatural 
power in the arteries, and the resistance in the extreme vessels must 
have been pretematurally small. 

ITie service which the author imagines is performed by the mus- 
cular coats of arteries, is that of adapting their capacities to the va- 
rying quantity* of the blood contained in them. 

According to this statement, the qualities of the pulse, as discernible 
to the touch, are ascribed almost entirely to the action of the heart. 

The duration from the natural state may consist either in a change 
of the heart or of the capacity of the smaller arteries. The quantity 
of blood transmitted may also remain the same, or be diminished, 
or be increased. When it remains the same, the change cannot \ye 
very material, and is not likely to lead to any disease of the vital 
functions. When the quantity transmitted is smaller than in health, 
the arteries must become contracted, and the veins distended. The 
pulse must be small and weak* until the blood accumulated in the 
veins stimulates the hemrt to greater aotioti. From the vigour ac- 
quired during tlie former remission of its exertion, the pulse becomes 
full and strong, a greater quantity*of blood being transmitted than 
in health* as seems to occur in the hot <it of fevers. 

A relaxation of the extreme arteries may, at the some time, suffer 
the blood to pass more easily into tlie veins ; but such a relaxation 
may be carried to excess* and the arteries be thereby emptied ; so 
that the pulse becomes small and weak, and the heart exhausted by 
fruitless efforts to restore the equilibrium, as appears to occur in 
typhus. 

As general derangements of tlie circulation appear to be concerned 
in different kmds of fever, so partial ones have a similar relation to 
local inflammations. The most obvious changes arise from partial 
dilatations or contractions of the capillary arteries. Distension will be 
accompanied with redness, pain, and heat. But it is possible that 
another species of inflammation may also arise from an ohstruction of 
the extreme capillary arteries ; so that the small branches are sub- 
jected to a pressure many times greater than that which they are in- 
tended to withstand in their natural state, and the consequent dis- 
tension will be accompanied with redness and pain. 

Besides these genend illustrations of the nature of fevers and in- 
flammations, the author is of opinion that tlte same theory may 
be of use in explaining the operation of remedies emjfloyed for re- 
lieving them* more especially (in the different modes of letting 
blood), the more speedy and effectual relief from opening an artery 
than a vein, and the great benefit often derived from the more prac- 
ticable exp^ent of withdrawing a smoll quantity of blood flrom the 
immediate neighbourhood of Uie port a^ted> by cupping or by 
leeches. 
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Aeeovnt of gome Ejtperiment$, performed with a View to ageeriain 

the mo 0 t advantageous Method of constructing a Voltaic Apparatus , 

for the Purposes of Chemical Research, Bg John Geoige Children, 

Esq, F,R,S, Read November 24, 1808. {PkiL Ihtns, 1800,/?. 32.] 

The object of the author is to determine how the greateat effect 
may be produced by the voltaic battery, with the least waste of power 
and expense. 

For this purpose he had one battery constructed of twenty pairs of 
plates of zinc and copper of large dimensions, each plate being four 
feet long and two feet wide. Each pair was connected together only 
at the top by a strap of lead, so that both sides of each plate were 
exposed to the action of the fluid in the trough. The trough was 
made entirely of wood, with wooden partitions, made water-tight by 
cement ; and this battery when in action was charged with a mix- 
ture of three parts nitrous acid, with one of sulphuric diluted with 
three parts of water. 

With this battery, 

1 . Eighteen inches of platina wire -yV of an inch in diameter were 
fused in about twenty seconds. 

2. Three feet of the same wire became visibly red by strong day- 
light, 

3. Four feet of the some became very hot, but not visibly red, 

4. Charcoal burned with intense brilliancy. 

6. On iron wire, the effect was remarkably feeble. Not more than 
ten inches of the hnest harpsichord wire coidd be fused by it. 

6. Imperfect conductors were scarcely affected by it. No effect 
was produced upon barytes mixed with red oxide of mercury and 
wnter. 

7. A gold-leaf electrometer was not affected by it. 

8. The shock from this battery was scarcely perceptible. 

llie author's second battery consisted of 200 plates, about two 
inches square, placed in half-pint pots of common Queen's ware. 

1. Witli this battery potash and barytes were readily decomposed. 

2. 'I'he metallization of ammonia took pjace with great rapidity. 

3. It visibly ignited charcoal. 

4. It caused a strong divergence of the gold-kaf electrometer. 

5. It gave vivid sparks for upwards of 8iree liours, and was not 
exhausted till after forty hours. 

The results of the foregoing experiments are considered as a con- 
firmation of Mr. Davy's observation, that intensity increases with the 
number, and the quantity of electricity with the eatent of the surface. 

The effect of quantity is seen in the first e^eriment on platina wire. 
This metal not heiag oxidated presents no obstacle to the passage of 
ihiO deotricities, which evolve, on their mutual annihilation, heat suf- 
ficient to raise tlm temperature of the platina to the point of fusion. 

Nevertheless from want of intensity, this quantity could not find a 
ready passage through the suboxidat^ iron wire, and could produce 
no effect upon barytes or other bodies liable to be decomposed by 
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the greater energy of the »mali battery* In thie the number of 
being tenfoid gives tenfold intensity, although tlie aggregate quantity 
of aurfaoe in tbe whole battery is not Voth part of the actmg sur- 
fsoM in the krge battery. 

'ilie advantage of a quantity of fluid is evinced by the long- 
eotilinaed action of the small battery; and it is also observed that In 
very numerous eombinations. a certain distance between the plates 
becomes necessary to prevent spontaneous discharges, which the au- 
thor fotind to take pleu;e in a battery of 1250 plates of four inches 
square. 

With this battery of 1250, excited by a fluid of the same strength 
as Was used m the former experiments, the author ascertained the 
stf&ing dUtanoe through the air to be ^th of an inch, care having 
baeii taken to dry the air, through which the discharge took place, 
baihiro the experiment, as well as to avoid any increase of tempera- 
ture previous to the discharge. 

The electric light was also made to pass through a vacuum, and 
was observed to be the same as from a common electrical machine. 

Ibe eflfbct of this great number of plates on imperfect conductors, 
was of course uncommonly powerful, but yet their power of fwtion 
was comparatively weak, as they bcunely melted half an inch of the 
same platina wire tuat had been used in the former experiments ; 
and bence it is evident that the construction must be diflbrent ac- 
cording to the purpose for which the battery is designed. 

For igniting perfect conduetdrs large plates are necessary, but they 
need ndt be numerous ; and for overcoming the resistance Of imperfect 
oonduotars number is requisite, but the sixe of the plates may be 
mtOtl 

The new method of constructing the trough wholly of wood, 
with moveable plates joined together only at top, is much preferred 
to the old construction, as the plates are more easily cleaned or re- 
paired, and as they expose double extent of surface. 

Bakeriah Lecture, An Account of some new analytical Researches 
on the Nature of certain Bodies, particularly the Alkalies, Phos-^ 
phnrus, Sulphur, Car5o»aceo«r Matter, and the Acids hitherto unde- 
cmhpounded; wiVA roms general Observations on Chemical Theory, 
ttumphry Davy, Esq, Sec, R,S, F,R 8, Ed, and M,RJ.A, 
Read December 15, 1808. {Phil, Trans, 1809, p. 39.] 

Tbt objects which principally oemmied Mr. Davy’s attention in 
the pment leetore are, the elements of ammonia; the nature of sul- 
phur; the nature of phosphorus; the states of the carbonaceous prin- 
mplmttbago^ charcoal, imd diamond ; the analysis of boraefb 
am t the analysis of with a series of numerous 

meffirn^on muriatic acid. 

Withvestmet to axnmo^^^ he hitt beeu M^^ 
stt^uel^ uue h* 0 m any d hteMlf entertained of the enr- 

lecthese of hk forinm but on acootinf of the opinion itUl 
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mainlifuued by Metvn. Bei1;ho)Jiet an the noa-exiatenoe of eKy§«« m 
ammonia, and on account of the inference deduced by Measri^ Gay^ 
Luesac and Theuard, from the action of potaaaium on ammonia, who 
conclude that potaeaium is a compound of potash and hydrogen* 
Mr* Davy consequently details a iraziefy of processes in which he 
examined all the circumstances and resmts of their mutual action* 

The potassium employed was procured by passing dry potash 
through red-hot iron turnings in a gun-barrel, which iqqHiars to differ 
hrom that obtained by electricity solely in containing a very smB 
portion of iron. 

A green glass retort, after the introduction of a pises of potassham, 
is first exhausted, then filled with ammoniacal gas, and after two 
subsequent exhaustions, finally filled again with the gas hi an 
tremely pure state, llae potassium thus exposed to ammonia at 
common temperatures, loses its lustre and becomes white by a 
crust of potash on its surface ; while the gas suffers a slight diming/- 
tion, and then contains about Virth of its bulk of hydrogen. 

When the potassium is heated by a spirit-lamp, the o(^ur dianges 
from white to a bright azure, thence to bright blue, green, and olire, 
which is the last state to which the whole of the potassium may be 
brought by continuation of the heat. When sufiicient ammonia w 
present to insure the complete saturation of eight grains of potas- 
sium, twelve cubic inches of ammoniacal gas disappear, and nnady 
eight cubic inches of hydrogen are evolvad. The French chemist 
having stated thb quantity to be exactly equal to that given out by 
the action of on equal quantity of potassium on water, Mr, Davy has 
made the comparison with great care, and finds the quantity of 
hydrogen given out by its action upon water to be just oulno 
inches. 

. The olive-coloured compound formed is combustible, heavier than 
water, and a conductor of electricity. It fuses at a low temperature, 
and then bemns to emit ammonia, till its quantity amcnints to 
inches out of 1 2 cubic inches that had disappeared. The residuum 
is then no longer fiuid, and begins to give off hydrogen and nitrogen, 
till the former amounts to 4 inches and the latter to l-Ar* in propor- 
tion exactly suited to the formation of ammonia. When residuum 
no kmi^er yields any gas, even at a red heat, a quantity of ammoiria 
may suU be formed it by the addidon of water, and amoundng 
to about four cubical inches, and along with these about ^fh of an 
inch of hydrogen. The formadon of amttumia in this case having 
proved th^ a quantity of nitrogen was here combhMid widi the po- 
tassium, other experiments were institiited for the purpose of obtain- 
ing it separate. combustion in oxygen gas, ap^of the nitrog^, 
m not the whole, wats obtained ) but by dngSktUm wxlh red 
of mercury^ the Jffoduct of greater. For theftonatioii 

eff emmome ftoin this nitrogen, as much hydrogen is wanted as wan 
origUEi^y given out by the ammonia, in the fifit put of the aofekm of 
pCtatastudsi upon it ; but unless eayyse, as well as hydrogen, be ssf *^ 
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plied, neither potash nor ammonia can be produced ; and if oxygen 
merely he appUed, potash and nitrogen are the result. 

In consequence of supposition of Messrs. Gay-Lussac and The- 
nard, that they had formed a compound of potassium and hydrogen, 
Mr. Davy repeated their experiment frequently, without any success ; 
neither has he, by any other means, been able to form a compound 
of hydrogen with potassium. 

In the residuum obtained by heat, after the action of potassium on 
ammonia, the nitrogen appears to be combined with an oxide of po- 
tassium, in which the oxygen amounts to about three per cent. By 
greater heat this compound itself sublimes, and does not yield nitro- 
gen without the intervention of oxygen ; as if some portion of the 
latter were essential to the constitution of nitrogen gas. 

Mr. Davy refers to on hypothesis formerly advanced, that all me- 
tals may possibly be compounds of unknown bases with hydrogen ; 
but replies to those arguments by which Messrs. Gay-Lussac and 
Thenard imagined that Qiey had jiroved the existence of liydrogen in 
potassium ; for which there appears to be no foundation in fact. Un- 
til hydrogen can be separated from some metallic substance, — until a 
met^ can be deprived of its imdammability by the separation of hy- 
drogen, that theory must be preferred, which, in explaining all the 
facts, admits the presence of no ponderable agents of which the ex- 
istence cannot be proved. • 

Mr, Davy next proceeds to an examination of sulphur, first by 
passing discharges through it in a fluid state from a common electric 
machine, but afterwards with better success by the voltaic battery, 
and obtained gas from it in suMcient quantity to ascertain that the 
gas consists wholly of sulphuretted hydrogen. In the course of the 
process, the sulphur had acquired the power of reddening litmus. 
After long-continued electrization, the sulphur became extremely dif- 
ficult of fusion and acquired a dirty brown colour. 

By the action of potassium on sulphur, sulphuretted hydrogen is 
also evolved with intense beat and light ; and the circumstances of 
this operation appear to be similar to what occurs when potassium is 
heated in contact with resin, camphor, wax, and fixed oils, in close 
vessels. For in this case also, great heat is generated, and great 
quantities of eaxburetted hjrdrogen evolved. In addition to this 
anah^ in their chemical actions, Mr. Davy also remadcs, that ^e 
physical qualities of these bodies resemble those of sulphur. 

They agree in being non-conductors, whether fluid or solid ; trans- 
parent when fluid, but semi-transparent when solid, and highly re- 
ftaotive; but resmous and oily bodies contain a email quantity of 
hydrogen and oxygen, with a large quantity of carbonaceous matter . 
So also in sulphur, the mixture of hydrogen is fully proved, and the 
existence of oxygen mi^t be inferred firom the effect of the residual 
sulphur on litmus paper, but is more distinctly evinced by the for- 
mation of potash when potassium is heated in soljphurett^ hydro- 
gen, From such experiments as were most to be depended upon, it 



is in&iTed that the quantity of oxygen in sulphur amounts to about 
ten per cent., and hence the intense ignition that occurs in the union 
of aulphui: with potassium, and other metallic bodies, is traced to a 
more probable source than their mere affinity for sulphur. 

The same anabgies apply to phosphorus as to sulphur ; the same 
mode of operating was adopted, and products perfectly analogous 
were obtained.. By electrization, phosphuretted hydrogen was given 
out, and the phosphorus became of a deep red brown c^ur. By the 
action of potassium also, phosphuretted hydrogen was obtained, and 
by the action of acids on the residuum, it appeared that the potas- 
sium had gcuned oxygen from Uie phosphorus; and the some inference 
is drawn from the action of potassium on plu)sphuretted hydrogen, 
which appears to contain oxygen in a state of combination, simiL^ to 
that which obtains in sulphuretted hydrogen. 

The same new modes of research are next employed to discover 
what differences subsist in the states of carbonaceous matter, in 
plumliago, charcoal, and diamond ; for though late and very accurate 
experiments have proved that tliey yield very nearly the some quan- 
tities of carbonic acid, it was nevertheless not improbable that new 
means of analysis might detect chemical differences, correspondent to 
the extreme dufference of their physical properties. 

Plumbago, whether acted upon by the voltaic battery or by potas- 
sium, yields no elastic product in either cose; but in the latter, 
merely combines with the potassium unaltered. Charcoal, on the 
contrary, by the voltaic apparatus, yielded a considerable quantity of 
carburetted hydrogen, but did not contribute to the oxidation of the 
potassium, any more than plumbago had done. 

The unconducting nature of the diamond rendered it impossible 
to apply tlie voltaic battery with any effect, but it was by no means 
insensible to the action of potassium. When these substances were 
heated together, there was no intensity of action, and no production 
of elastic fluid. But the diamond soon blackened at its surface, and 
was ultimately reduced to a state perfectly resembling plumbago ; 
part of it at the same time uniting to the potassium. The addition 
of carbonaceous matter was not, however, the sole change that had 
happened to the potassium, as it now extricated a smaller quantity 
of hydrogen flrom water than an equal quantity of pure potassium, 
and had evidently acquired a portion of oxygen from the diamond. 
This quantity of oxygen (though certainly very small) is thought to 
be the cause of its noo-oonduoting quality. 

Mr. Davy next resumes the analysis of boracic acid, which be had 
begun in his last Bakerian Lecture. By means of vo}^ ekctricity, 
a 3adc matter could be obtained from it that was unaltered W water, 
but soluble in nitric acid, and when heated to redness, burned slowly, 
giving df white fumes. But the quantity of the base that could 
thus obtained was too minute for detenmning distinctly its relation 
to the acid from which it was produced. However, by heatup to- 
gether boracic acid with potassium, a large quantity of a similar 
matter (as has also been observed by M, Thenard) was obtained. In 
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thb experiment intense ignition took place at the point of contact of 
Bub8tance»> the potaasinm appearing to bum by oxygen acqxuf^l 
from the acld» of trhich eight gi^s aaturated about twenty (rf po- 
tassium. 

The residuum did not effervesce in water, which merely dissolved 
some sub-borate of potash which is formed, and leaves exposed the 
boracic base as a spongy mass, black in some parts, and da^ olive in 
others. It appeared to be invisible by heat, but a perfect conductor 
of electricity. When acted upon by nitric acid, or burned in oxygen, 
it was reduced again to the state of boracic acid, probably much hea- 
vier than the basis from wliich it is formed. 

When fluoric acid gas was acted on by potassium, fourteen cubic 
inches disappeared by means of ten grams and a half of potassium, 
and about two inches and a quarter ^ hydrogen gas were evolved, 
apparently from water contained in the gas. In mis experiment, a 
brownish sublimate was sometimes raised by the heat generated, and 
at others, a blackish matter remained mixed with a quantity of fluate 
of pofriah that is formed. 

This matter appears to be fluoric acid, deprived of oxygen, and ex^ 
isting in a state analogous to that of sulphur and phosphorus ; for 
when the sulphuric or phosphoric acids are decomposed by potassium, 
the pure bases are not evolved, but sulphurets and sulphites, phos- 
phorets and phosphites, are generated. 

Although the attempts to decompose the muriatic acid have not 
hitherto been equally successiful with the preceding, yet many new 
and interesting results were o!)tained. when a quantity of potas- 
sium was employed, sufficient to absorb a given quantity of this gas, 
^0 itiuch hydrogen was evolved as to prove that it contains fdl one 
thfrd its weight of water. 

Various attempts were made in consequence, to obtain the acid free 
from water, but they only terminated m new and singi^ combi- 
nations. 

By burning phosphorus in oxymuriatic acid, a very volatile com- 
pound was obtained, consisting, apparently, of muriatic acid and 
phosphoric acid in a dry state, and a second compound of phospho- 
rous acid with muriatic also, free from water. Corresponding products 
were also obtained by means of sulphur, consisting of (fry su^huric 
and muriatic adds ; and the most remarkable circumstance attendr 
ing these compounds, is, that they do not redden litmus paper, and 
manifest no marks of acidity till water is added to them. 

In exporing potassium to these compounds, a violent detonation 
takes place, and Mr. Davy has some reason to fa^pe that the muria- 
tip acid suffers decompositiem at the time, but to fras not yet been 
able to Collect the products for examination ; at^ im elements of this 
^d, if separable, must remain a subject iot fhttoe inyestigatjbii. 





An Account of n Method of SviMng Astronomical and other Inslmt- 
menu, dy ocular Inspection ; in which the usual Tools for graduating 
not employed i the whole Operation being so contrived, that no 
Error can occur but what is chargeable to Vision, when t^dsted by 
the best optical Means of viewing and measuring minute Quantities* 
By Mr* Edward Troughton. Communicated by the Astronomer 
Royal, Read February 2, 1809. [PAj7. Trans, 1809» j&. 105*3 

The description of the method is preceded by some account of the 
KtejMs by which the author acquired his present skill in the division 
of xastruments, and by observations on the comparative merits of the 
respective methods employed by Bird, by the late Mr. JohnTroughton> 
and by other artists ; after which Mr. Troughton proceeds to the ac- 
count of his own, which, he says, was first suggested by the action 
of the perambulator. In the first place, the circle to be divided is to 
he turned on its inner and outer edges, to correct circles, in the most 
exact and careful manner. A roller is then adapted to its edge, hav- 
ing its diameter, as nearly as possible, one sixteenth that of the circle; 
and since perfect equality could not be directly obtained, the exterior 
surface of the roller is rendered slightly conical, by a diiference of 
TTi*<rtrth of an inch in the diameters of its upper and under surface; so 
that by a small motion in the direction of its axis, some one part of 
its surface may be found perfectly adapted to its purpose. The roller 
itself being next divided into sixteen parts, each of these vrill corre- 
spond with the whole circle ; a number chosen on account 

of its being capable of continual bisection, although these divisions 
will coincide with a very small number of the ultimate divisions erf 
the circle. 

By means of two microscopes, one over the circle, and the other 
Over the roller, the correct adaptation of the circle and roller to each 
other is first ascertained, or duly adjusted by raising or depressing 
tiio roller. An instrument for making dots, with uniformity, is next 
to be fixed at a due distance from the edge of the circle ; and when 
one division of the roller is brought exactly under the wire of its 
microscope, the pointer being pressed down, makes the first dot at 
any point whicrfi may have been previously fixed upon. When the 
second division of the roller comes imder its wire, a second dot is 
made in a similar manner, and so on till the whole 256 are com- 
pleted, at intemlfl that are nearly equal. But it is not really of any^ 
consequence how erroneous they may be found by the very important 
process of examinaripn whidi is next tofolbw, and which conatitates 
the intrinsic excelience of this method. 

The dividing apparatus having next been removed, the cArde is to 
be placed in tiie same posirion it is intended to have when^ ein{doyed 
for obsmvation; and two microscopes are to be placed, at opposite 
sides, for the examination of the point of 180®. The dot at zero, and 
^tat l 80^, beingfirst bisected, the circle is turned half round i and 
if when the aero point is bisected, that at ISO® is found not to he lu- 
seoted, the apparent error of its position is measured by the mio«o« 
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meter) and the half of that quantity is noted in a table + or 
cording as its position U found forward or backward in the intended 
order m the future divisicms. 71ie four quadrants are next examined 
in the eame manner) by removing the micrometer microscope to a 
portion 90° distant. Half the observed error is ag^ the real dif- 
ference cd the two portions of semicircle compared; and since the 
sum of the quadrants (though not accurately 180°) is known by the 
previous examination i the quantities themselves are knowO) and the 
real error of each quadrant is then noted. In a similar manner the 
suceeedii^ bisectional pointS) at the diatanoea from each other of 45°) 
22° 30') 11° 15') 6° 87' 30", 2° 48' 45", and 1° 24' 22^", are suc- 
cessively examined ; and the real errors of the several dots, from their 
true places, are computed and arranged in a table, so that by means 
of the dots themselves, toother with their tabulated errors, the true 
places for the future divisions may be correctly known. 

For the purpose of laying off these ultimate divisions, the circle is 
again placed in a horizontm position, and the roller is again applied 
to it. But as it wo^ild not be easy to divide the roller itself with 
sudicient exactness, a sector is added to the apparatus, having its 
radius four times that of the roller. This sector being fitted tight on 
the axis of the roller, moves with an angular velocity, which is six- 
teen times that of the circle ; so that one of the former divisions of 
dm circle is measured by an aref upon the sector of 22° 30'. But 
since the ultimate divisions are intended to be 5' each, this sectorial 
arc must be divided into spaces of 80' each ; and of these spaces 1 
will be equal to 22° 30', and will correi^Kmd with the true 256th part 
of the circle, or average space between the dots before laid down. 
The secter has consequently marked upon it eighteen intervals of 80' 
each, the drst and last of which are subdivided into eight parts of 10' 
each. The fractional parts at each extremity are Cor the purpose of 
making the requisite coincidences with the former bisections dots, 
and the intermediate sixteen diviskms are the scale by which the true 
dtvinoiifl are laid down. 

Since this sector, though very correctly divided, may be liable to 
eeiftral error, its arc is tmtde enable of a small adjustment, whereby 
I64ths of its divisions are, by trial, made to correspond accurately 
Wi^ part of the drclc. 

For cutting the divisions, the same apparatus is employed as was 
used by Hansen in his dividing engine, but oiiginally invented by 
Hindley, of York. These, togmer with the two miorometer micro- 
sc<mes, consiitate the whe^ apparatus to be employed. 

llie dividing point is 5mt placed over that part of the circle at 
which the divisions are intended to be begun, while one of the mi- 
droscopes is £xed accoratdy over the first of the 256 dots ; and at 
the woe time the first division of the sector is miule to correspond 
the wire of the second microscope. 

The first division being now made, the cirde la earned forward by 
a slow mo^on tin i^ie second division of the sector comes under the 
wire of its imd the seooisd dmsion is now made vipon 



the drele« The succeeding divimoiM* to the sixteenth, are all made 
in the same manner. In the next place, the error of the second hi- 
sectional dot is to be set off by the micrometer head of the first mi- 
croBcope ; and the contemporaneous ootncidence of this dot, with that 
of the seventh of the succeeding small divisions of the sector, is to 
be observed, and then the sector must be moved backwards upon its 
axle sixteen divisions ; so that it will have to move forward again by 
the motion of the circle one eighth of a division before the seventeenth 
divtston upon the circle is to be cut. The succeeding divisions follow 
in due course to the thirty-second, when allowance must be again 
made for the known error of the third dot, and the work proceeds in 
the same manner to the completion of the circle. 

In the application of this method to the instrument now construct- 
ing for the Royal Observatory, which is to be divided on its edge, 
instead of having the divisions upon the face of the iaetrument, nothing 
new in principle is reqiiisite, but merely a new position given to the 
roller, and other apimratus employed ; but as that instrument may 
deserve a particular description, the author hopes to have an oppor- 
tunity of giving an account of its construction, to the Society, at no 
very distant period. 

A Letter on a Canal in the Medulla Spinalis of some Quadrupeds. In 
a Letter from Mr. William Sewell, to Everard Home, Esq. F.R,8. 
Read December 8, 1808. [Phil. Trans. 1809, p. 146.] 

The canal, which is the subject of this letter, appears to have been 
discovered by the author in the year 1803, although no account has 
been given of it till the present description was drawn up at the re- 
quest of Mr. Home. * 

From the extremity of the sixth ventricle of the brain in the horse, 
bullock, sheep, hog, and dog (which corresponds to the fourtih ven- 
tricle in the human subject), a canal passes in a direct course to the 
centre of the spinal marrow, and may be discovered in its course by 
a transverse section of the spinal marrow in any part of its length, 
having a diameter sufficient to admit a large-sired pm; and it is 
proved to be a continued tube, from one extremity to the other, by 
the passage of quicksilver in a small stream in either direction 
throu^ it, 

llus canal is lined by a membrane resembling the tunioa aracli- 
noidea ; aitd it is most easily distinguished whe» the large nerves 
are given off in the bend of the neck, and at the sacrum. 

A numeriddl Tdble of eleotive AtirMions} tpith Rmitrks on the Se- 
^snees of double Decompositions. By Thomas Ybung, M.D. For. 
8ec. R.S. Read February 9, 1809. [JPfo7. Thimr. 1809.;j. 148.] 

The attempts that have been made by some cheQM»ts to represent 
the attractive forces of chemical bodies by nuncdieri having been li- 
mited mid hastily abandemed, some important consequences which 


826 

foUiciVi from the principle of numericel rqire«cntatio&> have been 
tkfdy overiodkodi. 

Al^ugh there may be drcum»tance« that will tKxmaloii exceptions 
to general rules, it appears that 100 numbers may be macle correctly 
to represent nearly ijl the 2 )henomena of the mutual action of 100 
different salts, 'wluoh, if described separately, would require about 
5000 separate articles. 

The autlior, having lately paid much attention to some of the pnn<^ 
cipel fiemts in chemist^ imd pharmacy, has attempted the investiga* 
tkm of a series of numbers a^pted to this purpose, and has succeeded 
in representing nearly 1500 cases of double decomposition enume- 
rated by Fourcroy, with tlie exception of not more than twenty cases; 
and although it cannot be expected that these numbers are accurate 
measures of the forces they represent, yet they may be supposed to 
be tcderable approximations ; for if any two of tliem be near the truth, 
the rest cannot be very far from it. 

Dr. Young, however, observes, that if attractive force, which tends 
to unite any two substances, may always be represented by a con- 
stant quantity, it will fallow, upon general principles, independent 
of any further hypothesis, that all known facts on this subject may 
be arranged in an order not liable to further alteration, in such a 
manner as to enable us to compare, with facility, a multitude of scat- 
tered phenomena. For if each force be constant, it follows that there 
must be a sequence in siin^de elective attractions, and palpable errors 
may thereby be detected m tlie common tables ; for instence. in the 
four oempounds resulting from the union of |)liosphoric and sulphuric 
aeida with magnesia and ammonia, either the order of tlie acids, or 
tl e ord«r of the bases, must be the same, otherwise the same force 
may be shown to be both greater and less than another, 

author observes, secondly, that tlmre must be an agreement 
between the simple and doable dective attraotious ; for if ifooiiemind 
stands above the nitric under barytes, and below it under lime, the 
ftuate of hBTjt6B cannot decompose nitrate of lime. 

The author makes a third observation (which is less obvious), that 
timre must be a continued sequence in the order of double elective 
attractions, and accordingly tiiat between any two aedds the several 
bases may be arranged in such an order, that any two salts wiU de- 
compose each other, unless each acid be united to that base which 
stands nearest to it in the series ; and a simUar arrangement will ob- 
tain for tiie add between any two bases. In forming tables of this 
kmd foom the eases collected by Fourcroy, the author Ims been under 
the necessity of rejecting some facts that were contradictory to others; 
and in admitting some which were not consistent with numerical re- 
pOesmitaticm, he has taken care to notice such inconsistenoy, and by 
notes, interrogation! or otherwise, to mark whatever ramains in 
docdit. For the purpose of assisting the memory in retaining so hu- 
meroUs weenes of facts, the author has contrived to express, in fifteen 
l^ittin hexamdm, as hmny as 1260 
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Account qf lAe jDitcifction o/a ffttman inwAicA Me CVrcii^iciMofi 
qf the Mhod ws corned on without a Heart, By Mr, B, C. Brodie. 
Comnwmeoted 5y Everard Home, Eeo, FM,B, Read February 16, 
1809. [Phil Tram. 1809, j?. 161.] 

Mr. Brodio was uxduced to draw up the account of this case, al- 
thoiigh other instances are already recorded, because thio child dif- 
fered much less from the natural fonnation l^an usual. 

Twins were produced, both stiU-boni, at the seventh month of 
pregnancy. The placenta was not preserved ; but it was remarked 
that the chords belonging to the two children were, at their attadi- 
nwmt, distant about three indies from each other. In one of these 
children nothi^ preternatural was observed. The other was dis- 
tended, and disngured with duid contained in two cysts under the 
common integuments of the neck and thorax ; but when the dmd 
was evacuated, the form was nearly natural, with the exception of a 
hare lip, and a deficiency of some of the toes and fingers. In the 
brain also, and nervous system, nothing unusual was observed. But 
in the thorax there was no heart, thymus gland, or pleura ; mad 
the substances coiresponding to lungs, on each side, at the bifur- 
cation of the trachea, were no more than one third of an inch in dia- 
meter, the tliorax being filled with a dense cellular substance. 

The diaphragm was merely membranous. The stomach had no 
cardiac orifice ; the intestines were shorter than natural •, and there 
was no omentum, no liver, and no gall-bladder. 

At the navel entered two vessels, an artery and a vein ; the former 
passing along, with the urachus, to the left groin, gave off the ex- 
ternal and internal iliaos, and then pasiang upwards, joined the right 
iliac and became aorta, having the usual branches to the viscera ard 
parietes of the abdomen ; and when it reached the up})er part of the 
thorax, it sent off the two subclavian arteries, and th^ divided into 
the two carorids, without forming any arch. The course of the veins 
was equally simple ; but its communicatkm with the navel was from 
the right groin, instead of passing along with the artery on the left 
ride.^ In the whole course of these vessels th^e oould be discovered 
no direct communication between the venous and arterial systems, as 
usual, but nmrely the union at their capillary extremiries, at each 
terounatima, in riiefoBtuE, nnd in the placenta; so that the placenta 
must have been at once the source and termination of the circulation, 
and blood must have been propelled by the action of the vesa^ 
only :** anddthooghthecircukrion, under these mreiunstances, must 
be supposed unust^y languid, it must be remembered that in this 
case rile whole blood of thefostus was exposed to the inflaence of the 
arterial blood of the mother, instead of that portion alone which 
uauaU^ braniheB from the general arterial system. 

Various cases (all twins) ore next cited by the author, from Mery, 
from Le Cat, and from Dr. Clarke, of frsatuses born without heart; 
uttd it is roinatked, that all of these were smaller and less peMset 
riian the present subject, wMch, in frict, was fuBy equal to the other 
imtm of the same nge with itself, in which the heart was perfect* 



0« thi Oirifin and Formation of Roots. In a Lottef /rom Thditow 

Andrew Kni^t, Esq, F,R^8, to the Right Hon, Sir Joseph Banks. 

K,B,P,R,8, ReadFebruary23.1809. [PW?* Traits. 1809.;?. 169.] 

The object of this paper is to show, that the roots of trees are al- 
ways generated by the vessels which pass from the cotyledons of the 
seeds, or from the leaves through the leaf-stalks and bark, and that 
th^ never spring immediately the alburnum. 

The radicle, which proceeds from the seed, appears to the author 
to differ from other roots in its mode of growth, since it elongates, 
by interstitial increase, like the intervals between the buds in the 
succulent annual shoot ; but roots, on the contrary , elongate only by 
new parts added to their extremity . and never by the extensian of 
parts previously formed. 

The proper roots, which come first into existence, spring finm the 
point of the radicle ; and since there is at that time no alburnum, it 
is evident they must arise frrom some other source. 

At drst they consist solely of cellular substance, within which cor- 
tical vessels are next generated ; by these the alburnum is subse- 
quently depouted. in the form of wedges, meeting in the centre. 

if a portion of bark be removed from a vine, in a circle, round the 
stem, and any wet substance be;»applied to it, roots are soon emitted 
from the upper edge of the decorticated space ; and when the al- 
burnum dies so as to obstruct the progress of sap through it, buds 
are usually protruded from the lower edge, but never from the upper; 
the roots deriving their matter from the fluid that descends through 
the cortical vessels, and buds from the ascending sap. 

In some varieties of the apple-tree. Mr. Knight observes, there are 
many rough excrescences on the trunks and branches, which, under 
different circumstances, form either buds or roots, and these varieties 
are accordingly very easily propagated by cuttings. When such ex- 
crescences had begun to upon some trees of two years old, mould 

was a|>pHed to some of them in the spring, and roots were found to 
form early in the summer. But when mould was applied to other 
trees of the same age aud variety, from which the top liod been cut 
at a short distance above the excrescence, no roots were emitted for 
Want of descending sap, but buds were formed instead. 

The author observes, that both alburnum and bark contaifi true 
sap ; but whether that which descends to form roots differs essentially 
from that which ascends to form buds, he thinks it nearly impossible 
to decide : he is. however, much more disposed to attribute the for- 
mation of different organs to the different action of the vessels, than 
to any difference of the fluids from which they are formed. 

After alburnum has been formed in the roots, it then has the power 
of prodtxcing buds from its upper extremity, as well as fibrous roots 
from its lower extremity. The Continuance of the entire root in the 
State (ff alburnum, appears owing to moisture for if the mould be 
taken away so as to exjxose part of a root to the air, that part is sub- 
sequently fbund'to contain heart wood. 

The formation of buds from the potatoe; beneath the soil, may ap- 



pear an exception to the general rule reqiectiiig buda aiul roote ; hut 
the author observea, that the tuber di£E^ but little from a branch 
which haa dilated instead of extending itself. The runnerB, which 
give existence to the tubera beneath the aoil, are very similar in or- 
ganization to the stem of the plant ; and if exposed, readily emit 
leaves, and perform all the functions of the stem ; and, on the other 
hand, Mr. Knight has shown, in a former memoir, that the buds on 
any part of the stem may be made to produce tubers similar to those 
formed beneath the soil ; but he has never, under any circumstances, 
been able to obtain tubers from the dbrous roots of the plants 

Many naturalists have imagined the hbrous roots of all jdants to 
be of annual duration only, because those of bulbous and tuberous 
plants certainly are so ; but Mr. Knight observes, that the organi- 
zation of trees is extremely different ; and he has not found any por- 
tion of their roots to be deciduous. 

On the Nature of the intervertebral Substance in Fiek and Quadrtqteds. 

By Everard Home, Esq, F,R,8, Read February 23, 1809. [PhiL 

Trans, 1809, p. 177.] 

The author, having observed a new species of joint in the Squalus 
maaimus of Linnmus, takes occasion to trace the successive gradations 
of a similar structure, through various kinds of fish, to the more re- 
mote resemblance to be found in quadrupeds and in men. 

In the Squalus each joint of the siiine approaches, in some mea- 
sure. to that wliich is termed the ball and socket joint, as a concave 
surface of each vertebra is applied to a boll ; but the ball, in this in- 
stance, is not, as in other cases, a smooth surface covering a solid 
bone, but a collection of fluid contaiued in a bag that is nearly sphe- 
rical, round which the concave surhtces of the vertebr® are moved. 

In a fish of thirty feet in lengtli, the diameter of the body of one 
of the largest vertebrm measured seven inches ; the quantity of fluid 
in one of the cavities amounted, to three pints ; the ligamentous sub- 
stance, which unites the vertebras, being nearly one inoh in thickness, 
externally very compact and elastic, but internally possessed of but 
little elasticity. 

The elasticity of these ligaments preserves the strmtness of the 
s|nne when it is not acted upon by the muscles, or by other external 
force ; and though the extent of motion, in my one joint, must be 
small, their numW aflbrds considerable latitude of motion. 

Since the vertebree, in other fish, are found with concavities in each 
surface, it was natural to expect a corresponding resemblance in the 
intervertebral structure ; and in the skate this was found to be the 
cose, and the cavity nearly spherical, as in the Squalus. In riie com- 
mon eel it is more oblong, the longitudinal diameter exceeding the 
transverse one by about one third. 

In the stuxgeon the structure varies oonsideFably, as the cavittes 
communicate with each other by apertures through the bodies of the 
vertehrtt, which in this fish are cartilaginoas nags, connected foge- 
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ther by U^wntemt* aiid foniuiig « tube communicating from one ex- 
tremity or the sphie to the other. 

Thieepeoiee of intervertebral joint, which thus appears common to 
the hah tribe, i» not found to obtain in the whales, as their structure 
in this, as in many other respects, is the same as that of quadrupeds, 
but is more distinctly visible, from the vast ^e of the parts. In them 
the intervertebral substance is arranged in concentric circles, con- 
nected by transverse fibres, the external layers being very firm and 
compact ; but the interior become successively softer, till in the centre 
there is a soft pliant substance, more like jelly than an organised 
body, corresponding in its use to the incompressible Huid in fish. 

In the bullock, sheep, deer, monkey, and man, the structure cor- 
responds with tliat of the whale ; but in the hog and rabbit a cavity 
was observed, with a smooth Internal surface extending through latlf 
the diameter of the vertebrae ; so that the structure in these animals 
imitates that of fishes, though not for any obvious purpose. 

In the alligator the several joints are regularly articulated with 
caqieular ligaments, and are lubricated with synovia. In the snake 
there is a regular ball und socket joint between every two vcrtcbim ; 
so that the means employed for the motion of the back-bone in dif- 
ferent animals, comprehends almost every species of joint. 

Mr. Home's paper has annexed tp it an appendix, by Mr. William 
Braude, giving an account of the chemical analysis of the fiuid con- 
tained in the intervertebral cavity of the Squalm maximuB, 

Its specific gravity was found to be *1027. It was not coagulated 
by heat. 

No precipitation was occasioned by infusion of galls, or of catechu; 
noi was any change produced by alcohol. 

But oxymuriate of mercury, muriate of tin, nitrate of silver, and 
acetate of lead, tlirew down copious precipitates. 

From the efiPect of these re-a^nts, it appears to Mr, Brande, that 
the fluid contains neither gelatine nor albumen ; but when the fluid 
was evaporated to half its bulk, pellicles began to form on the sur- 
face. indieatitig Hie presence of a variety of animal matter, which the 
author considers as mucus or mucilage, but which, under certain dr- 
cumstoncea of «vajK>ration, is capable of being converted into a mo- 
difioatioh of gelatine or albumen. 

On Platina and native Palladium from BradL By William Hyde 

Wollaston, 3f,2). Sec, R,S, Head March 22, 1809. \FhiL Trans, 
1809, i?. ^89.] 

Until a portion of platina was lately discovered by M. Vaoquelin, 
in some diver ores from Estremadura, the whole of the platina known 
in Europe was derived from the Spanish possessions in SouUi Ame- 
rica, and bad very uniformly the same appearance, differing solely in 
the tuaMitude of the grains. 

A variety havi^ lately been received from Bmil, the author 



thought it deserved particular exanui»ation» although the queutity 
which he could obtain was too small for accurate miiym* 

I'he appearance of this mineral is whiter than Peruvian platina ; 
the grains are rougher and more angular^ being evidently fragments 
of huger masses, very little worn at their surfr^m. When examined 
by solution and precipitation, the greatest part of the grains appeared 
to be platina nearly pure, os they are free from iron, which forms a 
considerable part of the Peruvian ore ; and api)arently free from the 
several metals, wliich haVe within these few years been discovered 
in that mineral ; but they contain, on the contrary, a small quantity 
of gold, which is not contained in tlie grains of Peruvian platina. 

''Die author discovered also, among the grains of native platina, a 
few fragments of native palladium, which he describes as resembling, 
in the whiteness of tlicir colour, the grains of platina^ but differing 
from them in presenting an appearance of fibres diverging from one 
extremity. These grains are readily detected by their solubility, and 
by the red colour of the solution ; that they consisted of pall^ium, 
was proved by precipitation with prussiate of mercury, or green sul- 
phate of iron, os well as by tlieir fusibility by assistance of sulphur. 
It is remarked, however, that these grains are not absolutely pure, 
but contain a very small quantity of ]>latina, which, by its redness 
when precipitated, seems to be contaminated by iridium. 

On a native Areeniaie of Lead. By the ReVs William Gregor. Com- 
municated hy Charles Hatchett, Esq, F,R.S, Read April 13, 1809. 
[Phil, Trans, 1809, p. 195.] 

The mineral of which tliis account is given was raised in a very 
rich copper-mine called Huel- Unity, in the parish of Gwennap, having 
been found at the depth of fifty fathoms, at the junction of two small 
lodes or veins. This ore is mixed with some native copper, very 
rich gray copper, and black copper ore. 

It crystallizes in the form of a hexahedial prism, terminated in 
generol by a plane, but sometimes by a taper six-sided pyramid. 
The colour is ^nerally a shade of yellow, but sometimes wine- 
yellow, like the BroziHan topaz, and sometimes as dark as brown 
sugar-candy. The hardness varies, and is somelimes su&dent to 
scratch flint-glass. The specific gravity at 50® temperature is 6’41* 
Being exposed to heat upon a gold spoon, it melts into a brownish- 
yellow moss, and remains unaltered in a state of ignition. But 
heated upon charcoal, it is rapidly decom|)osed, arsenical vapours 
being extricated, while the lead is reduced to its metallic state. 

The mode of analysis adopted by the author consisted in reducing 
the ore to a flue powder, and deoompo^g it by a solution of pure 
potash, with due precaution to avoid the solution of lead by the 
alkali along with the arsenic add. The arseaiate of potBsh was de- 
composed by nitnite of load, which gave an ameniate of lead, con- 
sisting of known proportions, from which the quantity of arsenic acid 
in the ore was foond to be 26*4 per cent. 



The oxide of lead/ which had been deprived of its areenic acid by 
the potaab^ waa then dissolved in nitric acid, and precipitated by 
sulphate of soda in the state of sulphate of leadi from which the 
quantity of lead in the ore proved to be 69| per cent. 

Mr. Gregor has found only one specimen in which the proportion 
of lead to the acid was materially different. In this instance the 
oxide of lead was 71*45, and the acid 23 '88, instead of being, os 
before, 694 and 26iV* 

Beside these ingredients, the ore also contains a portion of mu- 
riatic acid ; and the author has also detected small but variable pro- 
portions of iron and silica. 

The quantity of muriatic acid was ascertained by solution of the 
ore in nitric acid, and precipitation as usual by nitrate of silver. 
But Mr. Ghregor found it necessary to take certain precautions ; for 
if the solution be made with much beat, part of the muriatic acid is 
lost by boiling ; and if tlie solution be too concentrated, an arseniate 
of silver is precipitated along with the muriate, and will then require 
to be separated, either by solution of it in nitric acid, or hy means 
of its insolubility in pure ammonia, which dissolves the muriate. 

In order to determine decisively the nature of the principal acid 
present in tliis ore, Mr. Gregor decomposed a portion by sulphuric 
acid, and, after evaporation of tlie fluid poured off, reduced a part of 
the acid upon charcoal. Part was dissolved in water, and precipitated 
titanium from sulphate of titanium ; part was neutralissed with soda, 
and occasioned a brick-coloured precipitate from nitrate of silver, and 
a reddisli yellow precipitate from nitrate of mercury. 

From the whole of the ex])eriment8 detailed in the paper, the au- 
thor concludes that 100 ports of the ore contain 69'76 oxide of lend, 
26 ‘40 arsenic acid, 1*58 muriatic acid ; and that the silica and oxide 
of iron are not essential to its composition. 

An anatomical Account of the Squalus maximus {of Idnnteus), which 
in the Structure of its Stomach forme an intermediate Link in the 
Gradation of Anhmls between the Whale Tribe and Cartilaginoue 
Fishea, By Everard Home, Eey. FM.8. Read May 11, 1809. 
{Phil. Trane, 1809, p. 206.] 

The fish described in this account was caught in a herring-net at 
Hastings, from whence such parts as were more particularly deserving 
of notice were brought to London for further examination. 

It was a male, thirty feet six inches long, and nine feet broad, from 
the tip of the dorsal fin to the middle line of the belly, 

The s^n was of a li^t slate-colour, and though as rough as a 
new file in the direction from the tail to the head, yet as smooth as 
o^n in the opposite direction. 

The mouth was about five feet wide, with six rows in each Jaw of 
small corneal teeth, rather curved inwards. 

The nostrils were placed on the edge of the upper lip. 
llie eyes very sm^, with pupils perfectly round. 
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Half way between the eye end the gille was an orihee and eanal 
leading to the mouth. The gille dve in number on each side* 

The Eoflt and also their situation, are particularly dcHcribcd. 

Adjatieut to the anal fina are placed two holders for the purpose of 
grasping the female, terminated by a flat, shar|), bony process five 
inches long, which moves on a joint, and is, in fact, the termination 
of a series of jiarts corresponding to the pelvis, femur, tibia, and foot 
of (quadrupeds. 

llie pecrtoral fins also correspond in some measure to tlie anterior 
extremities, and are connected by cartilages, which answer the same 
pur|)ose8 as the scapulaE^ and sternum of quadnipeds. 

The heart was not larger than that of a bullock, with three valves 
at the origin of the pulmonary artery, three at the entrance of the 
aorta, and also two sets more, of three each, in the course of the^ 
artery, at a short distance from each other. 

Tlie stomach contained several pails full of pebbles, a quantity of 
mucus, and a small portion of substance tliat looked like the s])awu 
of the oyster. 

Beside the cardiac and pyloric portions of the stomach observable 
in other sharks, there was a globular cavity communicating with the 
pyloric portion by a very small orifice, and by another, equally small, 
with the intestine* 

The liver of this fish yielded about three hogsheads of oil. The 
vessels of the liver were large enough to admit a man*a arm. llie 
bile is conveyed direct to the intestine by twelve hepatic ducts* for 
there is no gall-bladder. 

AlUiough the Squalus here described resembles, in many respects, 
the tribe of Sharks, it is observed to differ essentially in the form of 
its stomach, which is intermediate between that of the shark and 
whale. 

In the modes of generation, also, as well as in the stomachs, a 
series of gradations may be observed from whales through the squa- 
lus, sharl^, rays, and skates, to the proper fishes ; but this inquiry 
will form the subject of a future communication. 

Mr. Home closes the present account by such particulars as he 
could collect concerning a large fish throv/n ashore on one of the 
Orkneys, and described as a sea-snake by those who had seen it half 
putrid and half devoured by sea-fowl ; but it was ascertained by Mr. 
Home to be in reality ano^er specimen of the same Squalus os that 
above described. 

On an Improvement in the Manner a/ dividing aetnmomicai Instrwmmte. 

By Henry Cavendidb, Meg* F.RB, Head May 13, 1803. [PAi/. 

1809. p. 221.] 

The use of the common beam-compass for dividing having been 
justly objected to, on account of the danger of bruising the divisions 
which have been made, by replacing the points of the compass into 



them, the atithor proposes a means of obviating that inconvenience, 
by substituting a microscope instead of one of the |>ointB ; and he 
describee r method of proceeding, in which tliere is no need ever to 
set the other point into any division already made. 

The beam to be employ^ for this purpose must have a fixed point 
at one extremity, and at the other a centre of motion, round which 
the length of the beam may revolve as radius. A microscope is to 
slide in a groove along the middle to any required distance from the 
point ; and in order that these may both l>e over the circle at the 
same time, tlie centre of motion must be capable of adjustment, that 
it may be fixed at a greater or less distance from the centre of the 
circle, according to the magnitude of the arc intercepted between 
the point and microscope. 

In dividing by continual bisection, the microscope is first to be 
removed from the point to a distance nearly equal to the chord of 
the half-arc ; and when the centre of motion has been duly adjusted, 
and the wire of the microscope is mode to bisect the dot at one ex- 
tremity, a faint scratcli must be made with the point. 

The beam having next been turned half round, and the dot at the 
other extremity brought under the wire of the microscope, a second 
acratch Is made with the point, which, if the distance has l>een taken, 
will be very near th^ former ; and the wire of the microscope will 
easily be placed midway between Ih^m in the further process of bi- 
section, which is again performed in the same manner, after the po- 
sition of the microscope and of tlie centre of motion have been duly 
altered. 

Th laying down the real divisions from the marks thus mode, the 
centre of motion must be so placed that tlie whole length of the beam 
may become a tangent to the circle ; and when the microscope has 
been fixed close to the point, and tlie first dot brought under it, the 
first division is to be marked, and the rest in succession till all are 
made. 

Since the entire arc of a circle cannot be divided to degrees with- 
out trisection and qulnquesecdon, Mr. Cavendish describes three 
methods of quinqueeection. which it would be difficult to render iu- 
tellirible without reference to the figures which accompany his paper; 
and he also makes an estimate of the comparative accuracy attain- 
able in bisection, trisection, and quinquesection. 

As it would be difficult to place the centre of motion accurately, 
80 that the point and axis of the microscope shall both be in 
circle in which the divisions are made, it becomes necessary that 
the wire of the microscope should be placed truly at right angles 
to the length of the beam ; for then, although the point intersec- 
tion of the circle with the wire of the microsoope is not accurately 
in the mid^e of the wire, still, when the beam is reversed, the point 
of intersection will lie at an equal distance on the opposite side of 
the centre, and will consequently be at a given distance from the 
fixed point of the compass. 
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la deftcrlbing the ap{mratua» Mr. Cavendbh haa not entered further 
than wa« necessary to explain the principle, and has left the com* 
pletiou of it to the aldll of any artist who may choose to adopt 


On a Method emmining the Divisions of astronomical Instruments. 
By the Bex). William Lax, A.M. F.R!s, liowndes*s Professor of 
Astronomy in the University of Cambridge. In a Letter to the Rev, 
Dr. Maskelyhe, F.R.S. Astronomer Royal. Read June 1, 1809. 
[Phil. Trans. 1809, p. 232.] 

Since the utmost precision in making astronomical observations, 
and in reading off the indication given by any instrument, will be of 
no avail if the instrument itself be not divided with proportional ac-* 
curacy, the author felt the importance of estimating the probable 
amount of errors that might occur in Bird’s method of dividing by 
continual bisection, and has ako contrived a method of examining 
the divisions of tiny circle, and of measuring, within certain limits, 
the actual errors in every part of it. 

Tlie apparatus by which this examination is effected, is hrst mi- 
nutely described, and consists of a brass arc, rather more than 90^ in 
lengtl)i, placed concentric with the circle to be examined, and fimly 
attached to the frame which supports the microscopes. On this arc 
ah pillar is made to slide, carrying a micrometer microscope, 

whijm may thus be fixed at any distance not exceeding 90^ from one 
of the microscopes belonging to the circular instrument ; and as the 
position of the micn>sco|>e is inclined, it may be made to point to the 
same division upon the circle that is imder the micrometer itself. 

In the priKJess of examination which foUows, the position of the 
jxnnt of 1 80® having been first ascertained by means of the opposite 
micrometers belonging to the instrument, the arcs of 90° on each 
side arc next examined by the moveable microscope, and the errors 
noted accordingly + or — . The microscope is then placed at the 
distance of 60° from the micrometer, and tlie first sextant is thus 
compared with every succeeding arc of 60® in the circle ; and in the 
same manner, the first octant is ccanpared with every succeeding arc 
6f 45°, and the first arc of 30° witli so many of the succeeding arcs 
of 30° as are necessary for determining each 15° of the whole circle. 

'rhe next intervals employed by Mr. Lax are those of 5° and 3°, 
from which, and from their multiples, the value of I®, 2°, and 4°, are 
derived ; and, in a similar manner, all the succeeding intervals down 
to die smallest interval to which the circle happens to be divided. 

However, since the method of examination itself is IWble to some 
error, the author computes the extent to which this may possibly 
amount; and upon a circle of one foot radius, he finds the greatest 
aggregate error to which he could be liable, in points most remotely 
deduced, might hti 9''*63 : but in a circle of dwee feet radius, the 
error Would be reduced to 8"*21 ,* and with glasses of higher magni^ 
fying power, and by frequent repetition of the reading off, the true 
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position of every point might be determined vrith sufheient exactness 
for every praeticid purpose. 

The time required for such an examination is estimated to be about 
ninety-eight hours, and the labour, no doubt, is very considerable ; 
but when the errors thus ascertained have been duly noted in a table, 
Mr, Lux considers the utmost pains that can be bestowed upon any 
instrument to be amply compensated by the confidcuce given to 
evevy subsequent observation by means of it. 

It is also proposed occasiomdly to obviate the edccts of unequal 
expansion in any particular observ^ation, by comparing the arc by 
which any angle has been measured with several succeeding equal 
arcs, until the multiple exceeds the whole circumference, and thereby 
includes the opposite errors, which arise firom this cause in different 
parts of a circle, and correct each other. 

On the Identity of Columbium and Tantalmn. By William Hyde Wol- 
laston, MnD. Sec, R,S, Read June 8, 1809. [PAtV. TVipzs. 1809, 

p. 246.] 

The author having received specimens of the Swedish mineral tan- 
talite, containing the metal called Tantalium, by Mr. Ekeberg, was 
desirous of ascertaining whether that metal might not be the same 
as columbium, which had been discovered a short time before by 
Mr. Hatchett; and for that purpos? he procured some oxide of co- 
lumbium firom Mr. Hatchett, and also a fra^ent of the mineml in 
the British Museum, originally analysed by Mr. Hatchett. 

He describes the external resemblance to be such, that one might 
be taken for the other ; but observes, that the columbite is rather 
mo.e brittle than tantalite. 

By analysis, also, he 3nds them to consist of the same three in- 
gredients ; namely, a white oxide, iron, and manganese. 

To separate these substances, the mineral is powdered and fused 
with carbonate of ^mtash and a small proportion of borax. The iron 
and manganese may then be dissolved, along with the salts employed, 
by muriatic acid, and the oxide of columbium or tantalium remains 
as a white powder for further trial of its properties. 

Five groins of columbite lieing thus treated, left four grains of 
wldte oxide ; and the solution yielded riiree fourths of a grain of 
iron, and one fourth of a grain of manganese. 

Five grains of tantalite, by the same treatment, left four grains and 
a quarter of oxide, half a grain of iron, and two tenths of a gndn of 
mmi^ese. 

The white oxides obtained from each of these minerals appear to 
the author to have precisely the same properties. 

They are each soluble by means of about eight parts of potaah, 

They are both imperfectly scduble by means of soda. 

are both insoluble in nitric, muriatic, succinic, and acetic 

adds. 

They ate both very sparingly soJubte in strong sulphuric acid 
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wlul 0 boUin|;f; but they are nevertheless both parf^y«(4ublG in 
pxaliq aeid, m tartaric acid« or in citric acid. 

T^ey are both precipitated of an oratij^ colour by iohision of ^oUs* 
but are not precipitated by that re*agent if a considerable excess mther 
of alkali or acid prevail in the solution. 

As a further i^eement in tlieir properties, it is added, that neither 
of them is precipitated by prusaiate of poteudi or by hydrosulpbpet 
of potash. > 

From these experiments, although a great difference which sub- 
sists between the specilic gravities of the two minerals cannot he 
very satisfactorily eiqplained, the author is satisfied that the Ameri- 
can and Swedish minerals, in fact, contain the same metal. 

Deitcription of a reflective Goniometer, By William Hyde Wollaston, 
iff.D. 8ec, M,S, Read Junes, 1809. [PAiV. Trane, 1809, p. 263 ] 

The instrument here described by the author is designed to obviate 
the inconvenience wliich has been found in attempting to measure 
any small crystals by the instruments hitherto used for that purpose. 

When a surface is so small os one fiftieth of an inch in breadth, it 
becomes extremely difficult to apply the short radius of a goniometer 
to it with correctness* But since a surface of that magnitude may 
reflect a very biilUant light, the reflected ray may be employed as 
radius, and may at pleasure be taken of such a length that the angles 
of small crystms con be known with as much precision as those of 
the largest surfaces. 

The crystal being attached to a horizontal axis, witli its edge in 
the line of the axis, one of the surfaces is made to reflect some l^ht 
light to the eye ; and, while the eye is retained steadily in the same 
place, the axis is turned till the second surface reflects the same li^t, 
and is consequently In the same position. The number of degrees 
through whi^ the axis has turned being the supplement to tlm re« 
quired angle, tKe angle itself is indicated by the graduations of a 
circle whi^ moves with the axis ; but the complete construction of 
the instrument cannot be distinctly understood without reference to 
a that accompames the pap^^ 

Smee any inaccuracy in placing the crystal would occasion some 
error by pa^ax in this method ^ using the instrument, the author 
desmib^ a seeqn4 method, by which all error may be entirely obviated . 

By placing thaxrystal so that the image of some distant ot^act is 
brought to correspond with some other oliject by one of its aurffices, 
the position tw surface k detetmined with precinom and the 
second mirffioa may be brought round to the sapie poattian with the 
utmost aceux^^ 

With this instrument the author has remarked an error in the 
stqgposed angW of the prunitlve ci^stal of carbon^ oi Umer which, 
ci b«ng 104® 28^ 40^', as it k now considered by writers on 
to the author to W 105®, as it was 

mismy measum l>y Huygens and by Sir Isaac Newton. 

z 



ConthmaHon of Ei^efimonU for hwostipaino the doHie of tohpirtA 
concentric Eingo, and other Appeurances of a Nntvre. Wf 

Waiiam Hersch^l, LL.D. F.R.8. Read March 23, 1800. t-P^t 
fVtwtf. 1809, 269.] 

In the &niiier part of this paper the author had pdixted out raiioua 
methoib of producing coloured rings between surfaces m contact, and 
had proved that no other aurfaces axe concerned in their formation ; 
and he how proceeda to show, that, by varying the figures of the 
surfaces, a corresponding chan^ of the form of the lings will be ob- 
served. Ab a spherical surface applied to a plane sur^e produces 
circular rings, so, when it is ap^ed to a cylindrical surface, the 
rings become ellipses ; and when the cylinder is applied to a plane, 
the eLHpses bectnne straight lines, and irregular curves occasion irre- 
gularity in the form of the rings. But Dr. Herachel is of opinion, that 
plane surfaces, applied to each other at any extremely small angle, 
cannot exhibit any such appearances of colour unless they ore dis- 
figured by unequal pressure. 

The author next examines the circumstances of the prismatic blue 
bow observed by Newton, as the limit to the perfect refiection that 
ooours in the interior of a prism when light is much inclined to it» 
surfime; and Dr. Herachel cahs this the critical separation of the 
eoloora. He also examines the prismatic red bow o^rvshle at the 
•amemdodindhttrion, w^ transmitted light prevails over that 
which is refiected ; and remaihs the change fiom red to blue, occa- 
sioned by changing the direction of the light. 

The next phenomena observed are the coloured Streams that are 
pr^ubed adjacent to riiese bows when the reflecting surface of the 
prism is in contact with another surface ; the streaks being straight 
when the surfiices are plain, or curved, according to their diflerent 
land or degree of curvature. In the experiments which loBow, ibis 
eflect of a suffime in contact with the prism is employed as a orita* 
rion for distingaishing more ckorly the acting sortoe. 

Various more compHcated ap^^eaiwnices are next examined; in 
wMeh, by msou of second tfafleotion, the origin of the bows is kSs 
distinct, or in Which two bows may be seen at once tram the parti- 
ctdar form of the prism^ 

In the formarion of bows^ it is shown, that only one imriacebf the 
prism is concerned by roughexnng other surfimes, and by ^plying to 
them various gksses, without preventing the appearsn<^ cdf the bows. 

Since the streaks which are seen beneath the blue bow, when a 
pkme surfoce is in eontaotwith a prim, cKmtain aU the^ 
odlouis* it is evident that the less rcfrangiUe, alter having been 
transmitted, are reflected back by the contiguous surface, and then 
re-enter the prism. 

delkmate^ from s 

the course of the several n^s ; and, by a diagram drawn «^)cm an 
endm^irod ribows; that when li|^ ms txpm a oi mdketen 
nearly in ocmtSfOt, and when singk ra]m or 
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At regiiter fi’om each other, tlicB the rayfi, which Unerge, 

and ^ter reflection re-enter tiie same surface, will also be separated 
so as to present streaky appearances, in some of which the order of 
the colours will difler from that in others, agreeably to ohservution. 

With respect to the curvature of the prismatic bows, that mani- 
festly depends tqxm the position of the eye, as the lines of equal in- 
eidence form a cone, of which the eye is apex ; and, aiCcoidiiigly,ras 
the eye recedes from the prism, the bow becomes less curveih find 
for a small space wdl appear straight. 

Dr. Hersehel having ranarked, when a plane surface is applied to 
a prism, that the appearance of the streaks that axe seen in contact 
with tile prismatic bow depends on what he has termed the critical 
separation of the rays, infers, that those rings of colours which are 
seen when a lens is laid upon a plane surface, depend also upon the 
same critical separatiem; the lens being in this case considered as a 
prism bent round into a circular form. 

llie sereral points of resemblance in the circumstances under 
which the bow- streaks from a prism, and the rings jErom contact of 
lenses, /appear or disappear, or change their form or their colours, 
are next compared ; and are considered by the author as decisive 
proof tliat each arise from the same critical separation.at the boundary 
of prismatic reflection ; and if the mere diflference of refrangibility of 
the several colours is suflicient to account for the phenomena, it b 
inferred, that no alternate fits of easy reflection and easy tranBmis- 
siem really exist as original properties in the rays of light. 

An Account of a Calculus from the Human Bladder of uncommon Mag^ 
nitude. By Sir James E^le, FM,B, Read June 15, 1809. [PMt 
Trans. 1809, p, 303.] 

This calculus, which is considered as the largest on record, weighs 
44 ounces avoirdupois. It was taken after death from the bladder 
of Sir James Ogilvie, who had submitted to a fruitless attempt to 
remove it by the usual oiKMution of lithotomy, rather than prdong 
an existence extremely miserable from this among other conse- 
quences of a blow on his back tiiirty years before. The stone so 
completely Med the cavity of the bladder, that it was witit difficulty 
taken out, although there was no real adhesion. Its texture was 
lees compact than that of ealouli in general, but agreed in appear- 
ance with that species which has been called the BWble Calculus ; 
and it was ascertained by Dr. Powel to contain the same ingredients 
as it was composed of, the ammoniaoal phos^ate of magnesia, with 
phosphate of lime. 

On ejmectorated Matter. By Oeorge Pearson, ilf .D. WM.S. Read 
June 15, im 18^^^ 

Dr. Pearson's inquiry (Kimprehends seveiul vuri^^ 

z 2 
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I, l^iat which semi -tranapftrent hluei^i and of die consistence 
of jelly, 

U, Whnt is transparent and fluid, os mucilage. 

Tilie 3rd is thick, opake, and straw-coloured, or white, and very 
tenacious, 

4. Puriform matter secreted without breach of surface. 

5. Matter consisting of the mixture of the 2nd and 3rd, or 2ad 
and 4th varieties. 

6. Pus from vomicae, arising from tubercles. 

7. Pus from vomicae, consequent on simple inHammation. 

I'he author next treats more at large of the sensible or obvious 
properties, including smell, taste, weight relative to water, and ap- 
pearance under the microscope. 

Hie next division of the subject includes the agency of heat ; the 
separation of a coagulum, or curd, at temperatures from 150° to 170°; 
the properties of the curd, and of the residuum which it leaves when 
burned ; the saline contents of the fluid separated from the curd, and 
obtained by evaporation. 

Under the same liead of agency of heat is also included the pro- 
cess of distillation to dryness, the properties of tiie duid distilled, and 
of the residuum. 

The action of aioohol is next tried, both on the residuum left by 
distiliation, and also on different kinds of expectorated matter iu 
their fresh state. 

Next follow experiments on the miscibility of these matters with 
water, and also a set of experiments made witli acetous acid. After 
other miscellaneous experiments, the autlior concludes, that the va- 
rious kinds of expectorated matter consist of the same ingredients, 
but that the proportion of these ingredients is somewhat different ; 
that expectorated matter consists of water containing certain saline 
and eakhy liodies, together with a coagulable albuminous oxide, 
amounting in general to between one sixteentli and one twentieth 
of the whole, but sometimes not exceeding one fiftieth part, and at 
others amounting to os much as one tenth. 

l^e saline ingredients are stated to be. 

Muriate of soda, varying from 1 to 2 in 1000 parts. 

Fotaah, neutndked by animal oxide, 0*4 to 0*7. 

Phosphate of lime, 0*4 to 0*5. 

Ammonia, united probably to phosphoric acid. 

Phosphate, perhaps of magnesia. 

Carimnate of lime. 

Indications of sulphate of Ihne. 

Vitrified matter, perhaps with silica. 

Oxide of iron in too small moportion to be estimated. 

Hie last six substanees scaredy amounting to one thousandth part. 

The different conristence is ascribed to the dlfiferent quantities of 
albuiainaua oxide. The thicker matter is also said to be less saline 
fjxm that which is more fiuid. 

The author observes, that all the animal fluids eontain p 
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that piiB doas not contain so much potash or muziate of soda, as is 
contained in the above expectorated secretions. 

Dr. Pearson also thinks it much more probable that the circulating 
and secreted fluids are impregnated with potash, os he has observed, 
than with soda, as observed by others. 

Finally, we are informed, that expectorated matter contains glo- 
bules, which have not before been observed, and seem to the au&or 
to denote organization. 

On the Attractions of homogeneous EUipsoids* By James Ivory, AM. 
Communicated hy Henry Brougham, Esg* F.R.S. Read June 15, 
1809. [P^i7. Traajf. 1809, p. 345.] 

The theory of the figures of the planets involves two questions 
perfectly distinct from each other ; finst, the figure which a mass of 
matter would assume by the mutual attraction of its particles, com- 
bined with a centiifu^ force, arising from rotatory motion ; and 
secondly, the force with which a body so formed will attract a par- 
ticle occupying any proposed situation. Tlie latter is the subject of 
the present inquiry ; and it is also limited to the consideration of 
homogeneous bodies bounded by finite surfaces of the second order. 

line subject was first partially treated of by Sir Isaac Newton, 
who, in determining the attraction of spherical bodies, has also treated 
of other solids, formed by the rotation of curves round an axis, and 
of the attractions they exert upon bodies placed in the Hne of their 
axes. MacLaurin was the first who determined the attractions that 
such spheroids of revolutions exert on particles placed anywhere, 
either in or within their surfaces. 

Le Geudre extended the same inquiry to particles mthwt the 
surface of such solids of revolution. 

La Place took a more enlarged view, and extended his researches 
to all elliptic spheroids, not formed by revolution, but such whose 
three principal sections are all elliptical ; and he arrived at conclusions, 
with regard to them, similar to those of MaOljat^ and Le Gendre, 
But notwithstanding the ingenuity and skill displayed by La Place 
in this investigation, Mr. Ivory conceived that the inquiry might be 
simplified, ana the results obtained more directly, by a method which 
forms the subject of the present communication ; which, however, is 
of a nature not adapted for public reading. 

Observations on Albumen, and some other Animtd Fluids ; with JKc- 
marhs on their Analysis by eUctro^chemicat Dei^podiion^ By 
Mr. William Bnmde, FM.S. Communicated hy the Society for 
the In^ovement of Anhmd ChinUstry. Head June 15, 1809^ 
1809, p. 873.3 

Mr. Brtinde's paper consists of two parts ; first, Observations on 
mucus and on ^ composition of liquid albumen ; and secondly, On 
tcmqioaitioii of seme todiiud Mds contatmeg albumen. 
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The UcUB coiitaiiicd in saliva in ex|»eotbmt^ and in that 
firom tlie oyster, wore first examined ; but since nitrate of sliver and 
aottate of lead, '^ich have been supposed to detect mncus, were 
found to act principally on the sidta contained in them, it became 
necessary to employ o^er means for the removal of the sake ; and 
the voltdc apparatus was applied for the purpose of extracting the 
tdkalies at one pole, and the acids at the opposite. But there oc- 
curred a phenomenon that was wholly unexpected ; ^ a considerable 
coagulation of albumen took place at the negative pole, which Mr. 
Brande (at the suggestion of Mr. Davy) is inclined to ascribe to the 
separation of aUcali with which it was combined, and to which its 
solubility was owing. 

It is observed, in confirmation, that when an egg is boiled for some 
time in water, the liquid becomes alkaline to tests, and still deposits, 
by electrization, a small quantity of albumen, which the aU^ re- 
tains in solution. 

The coagulation of albumen by acids is also ascribed to their su- 
perior afiinity for the alkali. 

For discovering the nature of the saline ingredients, the water in 
which some white of egg had been boiled and macerated, was elec- 
trified by a powerfiil battery, through the medium of a cup of water 
on each side. After the process had continued for one hour, the 
iluida were examined ; that on tiDio negative sido contained a quan- 
tity of soda nearly pure, and that on the positive side a small quan- 
tity of albumen, with a little muriatio acid, but not enough to satu- 
rate the alk^. 

The same means of analytic investigation being applied to other 
fi nds, detected lar^r quantities of albumen than were discoverable 
by heat alone ; as in saHva, in the mtxcus fixim the oyster, the mucus 
firom the trachea, in bile, in milk, and ih the liquor of Amnios : and 
hence the author is led to doubt whether mucus may not be a com- 
pound of albumen, either with muriate of soda or with excess of soda. 

Hints the S^jset of animnl Seorstions. By Everard Home, Hsq* 

JF.B.S. Communicated by the Society for the Improvement of Ani- 
mal Chemistry. Read June 22, 1800. [Phil Drans. 1809, p. $85.] 

The separarion, by electric powers, of subetanoes dhendeally united, 
suggests the possihility, that rinoe the same power is known to exist 
in torpedo and electrical eel, it might be the means by which 
secretion in all animals is effected. 

Since in these fish the abundance of nerves connected with the 
electrical organs proves that this power rerides in them, md rince 
the anwgement ^ many nerves in animal bo£^ has e^ently no 
connerion with sensation, it seems not improbable that these may 
answer the purpose of supplying and regulating oi^ans of secre- 
tiott; ■■■ ■ 

With a view to determine what oimai^ mndd be 
blood Mr. Bminie a^|diedlh« pdwer <^ 



Conr pair of four^adi pkteB of cop{^ asd juao to blood, and o9^ti«u|tod 
acid and alkali at the opposite wkm* . 

A aeecmd eitperimexit was made, widi stmUar reiulti» on blood still 
duiid» in the vein of an animal just killed. 

A third experiment was made upon serum, with 130 plates highly 
charged, with the same result. 

A fourth experiment was conducted in a similmr manner^ with 
12 pair of plates, with similar results^ 

In a fifth experiment, 30 pair of plates, very weakly charged, also 
extracted alkali and acid ton serum exposed to them. 

Since powers so weak are capable ^ separating the oonstituont 
parts of blood, it is suggested that the weaker powers existing in 
animals may produce the same effect, and thus occasion all the dif- 
ffu^ent secretions, and modify albumen into the states of the diderent 
animal solids. 

On the cwnparative Influence of Mate and Female Farente on their 

Offspring, By Thomas Andrew Knight, Esq, FJR,8, In a Letter 

to the Right Hon, Sir Joseph Banks, Bart, K,B, P,R,8» Read 

June 22, 1809. [Phil, Trans, 1809, p. 392.] 

Difring the very extensive series of Mr. Knight's endeavours to 
iinprove the varieties of fruit'^trees, he has also been occupied in 
m^ing correspondent experiments on the breeding of animals, and 
has always paid attention to the strong analog which universally 
subsists between plants and animals in most pouits relating to gone* 
ration. 

Although the author's experiments have extended to many different 
species of fruit-trees, yet the greatest number, and those under the 
most favourable circumstances, were upon apple-trees. But as the 
results were all in unison, the instances here adduced are from the 
apple alone. 

lannssus conceived the character of the male to predominate in the 
exterior both of plants and animals : but Mr. Kr^ht's observations 
have led him to form a different conclusion; for he remarks, that 
seedlbog ^bmts and the young of animals inh^t much more of the 
character of the female. 

Seeds ton cultivated apple-trees, impregnated by the Sibrnian 
crab, produced larger tot than thc^ ffom the crab impregnated 
by etamina ton the cultivated tot; but the quality and davour of 
the tot a{q>eared to inherit, in a greater degree* the qualities of the 
male. 

in consaquenca of ike ffequent inteimixtUFes that have taken place 
in breemhg of dmnestioated is often IMe rescan- 

blance to either parent ; but it ia observed, that the dimenatons of 
the offspring are regulated principally by those of the female, and 
iimt a cotrespondlng length of wpears especially necessary for 
aoemmp^ying the pai^ dutunlesa the male peermthe 

strong, the legs of the offspring may be too long in 



jpniprtiaii tp t)!ie attain, mi it «iiy 

be SI adi^ptod to tbe puiposeft ol kbour. 

Mr. Knight remarl^ with respect to sex elso^ the hiAuence of 
the female entirely predominatee» as particular females will produce 
all timr ofspring of one eex, either or female ; but by attending 
to the numerous ofifsjpHng of a single bull, ram, or horse, he has never 
wjtoesaed any considerable difierence in the numbers of two sexes. 

size and form of the eggs of oviparous animals being depen- 
dent wholly on the female, regulate of course the size of the off- 
spring, and in tiiis respect resemble the seeds of plants ; but their 
formation, nevertheless, appears to depend on different laws; for tlm 
eggs of birds^ hshes, and insects, attain their full size in total inde- 
pendence of the male ; but in seeds, on the contrary, the whole in- 
ternal organization depends on the influence of the m^e* For thouj^ 
a gourd may produce fruit, apparently perfect, without impregnation, 
and althougii even the seed-coats acquire their natural size and form, 
these coats are jperfectly empty, without the slightest vestige of co- 
tyledons or plumula, or anything that appears to correspond with the 
internal organization of a complete seed. 

On the Effect of westerly Winds in ramng the Level of the British 

Channel, In a Letter to the Eight lion. Sir Joseph Banks, Bart, 

K,B,P,E.S, % James Hennell,*ig'^(f. Eead'June22, 1809. 

[PAt7. TVfliw. 1809, p. 400.] 

The recent loss of the Britannia East Indiaman having appeared 
to the author intimately connected with those observations which he 
form^ly communicated to the Society concerning a current that oc- 
casionally prevails to the westward of ScUly, he ha& thought the cir- 
cumstances deserving of particular inquiry, as it may be m use to re- 
cord them as a warning against dangers which may probably be 
avoided. 

During the pevalence of westerly winds, it is well known that 
they occasion me height of the tides to be greater in the southern 
parts of Great Britain, even as much as ten teet, in violent storms 
from that quarter ; and it has abo been remarked, that the flood*^tide 
runs an hour or more longer titan at common times ; or, in otiier 
words, that a current overcomes the ebb-tide. And since the direc- 
timi pf tius current must be induenced by the form of the adjacent 
shores, it k evident that the shore in the neighbouiiiood of Boulogne, 
which tends very directly northward, will cause a northerly current 
through the Ktraits of Dover* 

It appears to have been under these oircmnatances, that the Bri- 
taintia was k>Bt Having been driven up the Straits ly: a yident gale 
from the south-west in thick weather, which. prevent^ a view of tim 
lights, the pilot was left entirely to the reckoning and the lead ; but 
as he was not aware of the unusual current that prevt^ed, he was 
dtiven on the or easte^ of the Goodwin 

Bands, ^ , 
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On 'fly Wlllmm AH^, mcfW 

difte P«my», Esq, F.R,8, Reftd Jtme 22, 1809, [FAtX IVimir, 
18(j9,>,404,] 

Experiments on Ammonia, and an Account of a nm Method of am- 
lysing it, hy Combustion wUh Oxygen and other Vases ; in a Letter 
to Humplig^ Davy, Esq, Sec, R,8, /row William Henry, il,p, 
F,It,8, V,P, of the Lit, and PUL Society, and Physician to tt^ /»- 
ftmary, at Manchester*, [PAi^, Ttans, 1809, p* 430,] 

Dr. Henry having detected a Mlacy in the experiments lately com- 
municated to the Society, in which oxygen ga« aj)peared to be evolved 
from ammonia by electric discharges, has rejjoated the expeiimefits 
with more care, and is now satisfied that no portioa whatever of 
oxygen gas can be separated. 

He next endeavoured to detect the production of water, which 
would equally establish the existence of oxygen as a constituent ; 
and though mere electrisation did not enable liim to discover the 
smallest quantity of moisture, he hoped, by exposure of the gas to a 
freezing mixture, that it might be detected. 

But ^though, by a cold equal to zero of Fahrenlmit, a slight de- 
gree of moisture was perceptible, even this appearance varied in de- 
gree ; and Dr, Henry was ultimately convinced, that even this arose 
from tljc mercury, or from some extraneous source. 

With regard to the quantity of nitrogen and hydrogen gases evolved 
from ammonia by electrization, Dr, Henry is of opinion tliat they 
have been underrated by Mr. Davy, and that the proportion ttiey 
bear to each other is not exactly what it has been rq^sented. Ac- 
cording to Dr. Henry, 100 of ammonia |^ve 198*78 ; and the pro- 
portion of hydro^n to nitrogen is as 71*4 to 28*6 in the 100. 

On account of the tedious labour of decomposing any quantity of 
ammonia by the mere repeated shocks of electricity, the author was 
induced to seek some new method of operating, and after various 
trials succeeded to his satisfaction^ by detonation with oxygen. When 
more than three parts of oxygen gas are mixed with one of ammonia, 
or when so little as only half of oxy^n is mixed with one of om- 
monia, the mixtures are not corabasrible ; but when any intermediate 
quantity of oxygen is employed, the ammonia is consumed in pro- 
portion, and entirely disappears if the oxygen is more than doable 
its bulk. 

Dr, Henry, however, discovered an important advantage of using 
an under proportion of oxygen ; for though the whole of the hy<frogea 
is not then consumed, yet the whole of the ammonia is decompoi^; 
for kfter detonation the remaining hydrogen, and the whole of the 

^ letter, itt its original Ibrm, wa< read to the Society, May 1801,1809; tome 
nria dSwervadons were added, and some cerrecdone furnUh^ by the anther, in 
coakqtiimce eubeequent experitaeats made tn Jfuiiik r lt waa tnmeodtted to the 
8«ara^ Ibr pahliGathniJuly 10. 



nitrogen, ireiii a peeouft atate, oompoatng a tnixture wiach my be 
detonated mth a Ire^ addition of oxygen ; and in this way all the 
hydrogen may be saturated with oxygen, and the nitrogen may be 
obtained aa a final result of the process. 

From a set of experiments thus conducted, the proportion of hy- 
drogen to the nitr^en in ammonia was pretty uniformly ?0*6 to 
S9*4 ; but there was some irregularity in the entire quantities of 
both, the highest results being as much as 200*6, and t!he lowest only 
182 from 100 of alkaline gas ; a difference whi^ Dr. Henry cannot 
fully explain, but supposes it may arise from absorption of ammonia 
by mercury, and sul^quent liberation by the shooL 

lire letter concludes wltli the mentiou of some experiments on the 
electrkation of carburetted hydrogen, olefiant gas, carbonic oxide, 
and carbonic acid. 

Carburetted hydrogen and olefiant gas were each expanded con- 
siderably in bulk ; no carbonic acid was generated, but charcoal was 
deposited on the surface of the tube. 

Carbonic acid was also partially decomposed by long electrization, 
and was conyerted into carbonic oxide and oxygen ; and accordingly 
carbonic oxide underwent no change by the same operation. 

Some Obeervatione on the foregoing Pemer of Dr. Henry. Bg Hum- 
phry Davy, jBsg, 

Mr. Davy, having lately had much occasion to pay particular at- 
tention to the electrization of ammonia during his researches on the 
deeouqpoaition of nitrogen, has observed various sources of error that 
may occur in the process, and may account for the difference between 
hiS results and those of Dr. Henry. 

The first precaution that is to be taken, is to boil the mercuty over 
which the decomposition is to be effected ; next to prepare tl^ gas 
in a $q^>arate ves^, and thence transfer it to the boUed mercury for 
electrization ; for unless these precautions are taken, water contained 
in the mercury becomes the cause of that absorption of ammonia 
Buspspted by Dr. Hexiry, and by rims adding fresh ammonia during 
the process, oocamons a foUacious result. 

A second error may also be occasioned, when the mercury haC not 
been boSed, by comximn ak adhering to the rides of the tulm. 

In a Iftte expeiiomnt, Mr. Davy obtained from lb measures of am^ 
monia 27 of permanent gases^ consisting of 73 hydrogen and 27 ni* 
trogem agreeing so nearly with his orig^ results of 74 to 26» ^t 
ite con^ves ewerof them to be more near the truth thim Dr. Henry's 
estitaate of 71^ and 2B|. 

With rasped to Dr, Henry's attempt to prove the ematenoe of 
oxygen in ammonia by the formation of water, Mr. Davy does not 
see much jmobabiiity of success, as water existii^ in ammQnia may 
dude any hygrometrioal test And althcra^ in hm ewn eleotriaatum 
of anymonk flte {darina wires were tainisM# at the same time that 
the smnmmacal ^ seemed to lose wright dmxng bo 



S47 


does not think the expedmest oondusiTc* with i*egsrd to die 
etioe of oxygen as m ingredteat essential to the constitulion of amo 
mosiia. 

Kew andl^icttl on the Nntnre qf certain BMee, being an 

j^endis to the Bak^^l^an Lecture for 1808. By Htimpiuy Davy, 
Sec, R,S, Prof Ckem, R.L [Fkil. Trans. 1809^ p. dfiO,} 

Mr. Davy, having in the expenments described in the lets Bakerian 
lect*ire, foiind that a quantity of nitrogen disappeared during the ac- 
tion of potassium on ammonia, and tb^t it could not he made to re** 
sume its gaseous state but by the agency of oxygen in water, has 
been from that time much occupied in determining, with certainty, 
all the circumstances of the process ; and though he cannot yet spet^ 
with precision as to the quantities, he thinks the general results de- 
cisive with respect to a decomposition of nitrogen having been ef- 
fected. 

When potassium is heated in ammoniacal gas, it becomes an olive* 
coloured Visible substance, losing all its metallic properties, a quan- 
tity of hydrogen is evolved, and ammonia disappears. 

In the Bakerian lecture it was stated, that upon heating the olive- 
coloured substance a part of the ammonia is recovered ; but when all 
moisture is carefully excluded, this quantity of ammonia does not 
amount to one ten^ part of the quantity desorbed ; and even thk 
quantity appears to be owing to the almost unavoidable presence of 
moisture or oxygen. 

In the present experiments, alter taking all possible care to ex- 
dude moisture, since the glass of the vessels might possibly yidd 
oxygen when in contact with potassium, a small tray of platina, con- 
taining the potasrium intended to act upon the ammonia, was intro- 
duced into a retort containing the gas, and afterwards transferred ex- 
jieditiously into a dean iron or platina tube made air tight, and fiu*- 
nished with a stop-cock. 

In one experiment it was ascertained that 12^ cubic inches of am- 
monia are di^mposed by nine grains of potassium, and evolve of 
hydrogen. 

In a second expmiment, instead of reservit^ the gas for experi- 
ment, an equal quantity of potassium was needy and immediately 
transferred iirfea an iron tubs. The tube bdng tktn filled with hy- 
drogen, imd eoimected with a memmal apparatus, was heated gra- 
The quantity of gas eolleeted previoudy to its acqniiing a 
ted hiat, amounted to eubio mduiB, and four inches nsore were 
coUected by raising the Imt to whiteness. Of the fbnner porticu, 
dKum thiee fourths of an hudi were ammonia; the remmnder cl the 
gas consisted of hydrogen and nitrogen, in the proparrion cl 8 to ; 
ad that the total qUaUdty of h^ro^ coUedied in riria analysis, 
anamtnted to 16§ inches, and ^ mtreigen to three cuhie inches* 
U temonteiitiati&y of imixiumialiftd been dseompoaed by eteotricaty^ 
it wodd bnv^ IS of hydrogen^ and fi or 7 of lutrogen; so 
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that in llie p^r«totEt of between three and 

four uu^ of idtrogen to be vought in the fuaiduum wbidi had 
heated in the metaUic tube. But when the tube was opened, nothing 
was found but potash that had been fused, and a small quantity of 
potassium sublimed into its upper part ; so tibat in the place of the 
nitrogen nothing was found out oxygen contained in the potash, 
which, together with a small excess of hydrogen, may amount to the 
w^ht of the nitrogen lost. 

In other experiments five grains of the oHve-coIoured ammomacal 
pyrophoTus, formed by potassium, yielded by mere heat, or by oxygen, 
three fourth of an inch of nitrogen ; but by water they evolved one 
fifth of hydrogen, and of ammonia, which by estimate contain 1^ 
of nitrog^. 

If the nitrogen is to be considered as converted into oxygen and 
hydrogen, it must Im regarded as contcuning much more oxygen than 
water ; and if we do not adopt this supposition, Mr. Davy considers 
the oidy altemarive to be, that water is the ponderable matter which, 
under different modifications of electro-chemical existence, consti- 
tutes oxygen, hydrogen, nitrogen, and the nitrous compounds ; but 
with respect to conclusions so important, and so little to be expected 
by any analytical chemist, it appears to Mr. Davy highly unphiloso- 
phicol to decide in the present state of our knowledge. 

♦ 

The Croonian Lecture. By William Hyde Wollaston, Sec, R,8, 
Read November 16, 1809. {PhiL Trans. 1810,/. L] 

Since the remarks, which the author has connected together on 
the present ocoasion, as tending, each of tliem, to promote design 
of Dr. Croone, do not appear to hmr any direct relation to each other, 
he divides the lecture into three distinct heads; the first of which 
oontmns an observation, and some experiments on the duration of 
muscular action. In the second he traces the origin of sek^sLckness, 
from a mechanical cause deranging the circulatimi of the blood. In 
the third he offers a mechatiu^ explatiation of the advantages de- 
rived from riding, and the various modes of carriage exercise. 

With regard to the duration of muscular action, the autiior is of 
opinion that each effort, apparently sin^e, consists in tud^.of a 
gf^ ntxmber of contractions, repeated at extremely shcxrt intemlB. 
He infers the existence Of these ^ternate motions, from a sonpd 
served upon inserting the extremity of the finger into the ear^ The 
sound xi^mmbles thai of carri^es at some dii^toiKHK passing Tapi<% 
over a pavmneiit. The sound is not petcei^d Udien me force apf^bd 
the ear is not muscular, imless the action of some mstimt 
musdie be oommumcated throoi^ sometee^um m^ible of conveying 
its vibration^. 

With « view to estimate the frequency of tlM»e vibra^^ the 
aumer eohtrived te nofoh^ 

and p^sning it k a position, tiiat me tremer im ccmmtmkatted 
te timnsr idneg with the Tim 
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ttinlfli ijfta. that the vibmtnry altematiom recur between twentf mid 
thi^y wea in a eecond* but varying iu number in proporticm to tl^e 
de^eo of force exerted by the muade. 

Tho utmoet frequency which he haa observed, he estimated at 35, 
and the lowest But he considers the visible unsteadiness of an 
aged or inform person, to arise from a less frequent rqietition of the 
same motions* 


In the second part of this lecture, which treats of sea-sickness, the 
author described an irregularity tliat he observed in his respiration, 
after hanng suffered some days from that affection, wliich appeared 
to be an involuntary effort of the constitution to relieve Itself, by 
counteracting the effects of tlie motion of the ship. 

In waking from a disturbed sleep, he remarked that each effort of 
inspiration was suspended for a time, and was then taken with a cer- 
tain feeling of adaptation to some unknown motion of the sea. In 
reflecting afterwards upon this observation, it appeared to him that 
the act of inspiration might afford relief by means of its effect upon 
the circulation. For since, when the skull is trepanned, the effect 
of inspiration in withdrawing blood from the brain is manifested by 
the alternate heaving and subsidence of the brain, in tdtemate motion 
with the opposite states of the chest, the act of inspiration must tend 
to counteract any cause propelling blood to the head. And such a 
cause of pressure will manifestly occur in the descent of a ship by 
the subsidence of a wave on which it rests. When a person is stand- 
ing erect upon deck, the motions of the column of blood containeti 
in his vessels may be compared to those of quicksilver in a barome- 
ter. When the deck descends, the fluids no longer press with their 
whole weight against the force which supported &ein . The mercury 
continuing to be pressed witli the whole weight of the atmosphere is 
seen to rise in the tube containing it, and so also the blood continu- 
ing to be pressed with the same elasticity of the vessels, which be- 
fore supported its whole weight, is now driven upwards by the excess 
of foroe, and the most distressing sensation of sickness is then felt in 
consequence of its pressure upon the brain. But if an eflbrt of in- 
i^imtion be exerted at the same instant, it cannot but lessen this 
premensity, and have some effect in relieving the consequences. 

An opposite effect is also noticed by tixe author to arise from mo- 
tion in sm Opposite direction. For when a person rises suddenly 
from an inclmed position, and is at the same time, by previous fatigue, 
more than usually sensible of the con^nenoes, he perceives a tern- 
porary sensation of fointaess and g^diness, by partial ifostraction of 
bforod from the vessels brain; and nmy immediately relieve 

01^ symptoms by descending again suddenly to his former posture. 

Tim contained in the third pa^ of the foctura, of the 

odutary effects of external or passive motion, is founded upon one 
sieaeassdy consequence whkfo, be observes, must take pkee from 
li^ mecbatiical a^tation. Since the direction in which the oirou- 
iation of the blood is carried forward in anitnal bodies^ is given solely 
by the positioh of Ihe valves that are to be Imul in tiie mfouli^ag 



ftyatem. «a«b0 will a dbttilAr diiectiou be givctti to tite effisote of 
tenial xxxoHm. Every motion tending to propd forward the hhmd^ 
will hence waa»t the powers of the heart; but such as have a con- 
trary tendency will be resisted by the inteiposition of the valves, and 
cannot ocoosion proportbnal obstruction to the regular progress of 
the blood ; the heart is thus assisted in the work ^ restoring a sy* 
stem, which has recently struggled with some violent attodc, or al- 
low^, as it were, to rest £rOm a iaboinr to which it is no longer equal, 
when the powers of life are nearly exhausted by some lingering dis« 
order. 

It is c o neeived that all the other animal fimctiona must participate 
in the relief thus aibrded to so important an organ ; and it is re* 
marked, that even the powers of the mind itself, tlmugh most remote 
from OUT conception of material agents, are, in many persons, thus 
immediately affected, by the consequences of a merely mechanical 
operation. 

The Btkmm Lectute for 1809. On eome new ElectrochemicnJ Re* 
eearcheSf on various Objects, particularly the metallic Bodies, from 
the Alkalies, and Earths, and on some Combinations of Hydrogen. 
By Humphry Davy, Esq., See. E.S. F.R.S.E. M.R.I.A. Read 
November 16, 1809. IFhil. Drans. 1810, p, 16.] 

Mr. Davy having from the commeuoemcnt of his electro-chemicsi 
researches, communicated the several steps of bis progreiw to the 
Society, takes the present opportunity of reporting the results of his 
further iaquiries under four principal heads. Hrst, on the nature of 
the mj^tals of the fixed olkahea. Second, on the nature of hydrogen 
composition of ammonia. Ihirdly, on the metals of the earths; 
and, Fourthly, he makes a comparison between the antiphlogistic 
doctrine, and a xno^fied phlogistic hypothesis. 

lyhen Mr. Davy first communicated to us his discoveries of pq^* 
sium and sodium, he adopted, os most probable, the antiphlogistic 
interpretation of the phenomena, and considered potassium and so- 
dium as simple metallic bodies, of which potash and soda are the 
oxides, 'Die same experiments have since been repeated by others 
with the same results, but the explanations given by different dtte- 
mists have been various, Die theory which has appeared most ulef 
eervimg the author's notice, and is more parricukrly controverted, is 
that of Messrs, Gbiy-Losaac and Thenard, who conceive these metals 
to comfK^unds of their respective alkalies with hydrog^; although 
in the intei^tation of their own production of a metric substance 
from boracic acid, they relapse ogsin into Ihe antiphlogistko doctrine, 
ond mippose themselvro to have ^ected a decotqpoahw 
tiou of oaygen firom It 

the prineq^ experiment on wh^ Messro^ Oay4.Aiseic^^^ 
Thmiardrely* ^ th^ in wMch en^ isoeted u{Km hy p<^^ 

Davy details a groat number of modes in whidi h^ has varied the 

ciute to immature. whiiQk uppem 
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him milled iFreneh ehemiito, axid wkh the moat sofnpiidotii iii> 
teulaoxi to the products. 

When the eEp^cimentie ocmducrted in tubei of iron, there is alwnys 
a oonverskm of a pordon of potaseiam into potash, a loss of nitrogen, 
and a production of hydrogen ; but irhen platina or copper tubes are 
employed, the quantity of potassium rcmaine the some, there is no 
loss of nitrogen, but there is a loss greater or less of h 3 rdrogen. The 
explanation suggested for diis difference is, that an a&iity of these 
metals for potassium may prevent its attxactUig oxygen horn the 
ammonia. 

For the decomposition of ammonia, sodium seems preferable io 
potassium, on account of the greater facility of employii^ it horn 
moisture ; as the latter oxidates more rapidly at the aurfme, whHe 
transferring horn one vessel to another, and more rapidly attracts 
moisture when oxidated. 

Mr. Ritter founds the same opinion, that hydrogen is a oonidtuent 
part of potassium and sodium, upon a singular circumstance that he 
has observed respecting tellurium ; for he hnds tliat this is the only 
metal by which potassium cannot be procured, when it is used as the 
conductor of voltaic electricity ; and he escribes the diderenoe tothe 
affinity of tellurium for hydrogen being stronger than that of potash. 

From many experiments which Mr. Davy has made upon telLuiium, 
and upon its alloys with potasuum, he fibds that tellurium unites 
with hydrogen as a solid hydraret of tellurium ^at it unites with 
a larger proportion of hydrogen as telluretted hydrogen, (a gas very 
analogous to sulphuretted hydrogen) ; that this gas combines with 
potash, forming a compound, corresponding to hydro*snlphuret of 
potash, end communicating to water a deep purple or claret colour. 

After having thus ascertained the properties of tellurium, he found 
riiat when potash is acted upon by a very powerful battery, by meaiw 
of a surface of tellurium at the negative pole, an alloy of tellurium 
and potasmum is formed, which lias the colour of nicl^l ; when this 
alloy is thrown into water, the hydrogen, whidi in other instances is 
given off with effervescence, is not, in this case, extricated, but uni^ 
ting with the tellurium, forms a hydro-telluret of potash, Which com- 
municates its purple colour to the water. 

When a fusible alloy of potassium and tellurium was healed in 
ammoniacal gas, the pemanent elastic ffuid generated was nitrogen, 
not hydrogen, as is the cose when potassium is employed oieme; and 
this is cornered by Mr, Davy as a proof, that in each instance the 
gas is derived from the ammonia and not from riie metal/ m ^ 
French chemists have supposed. 

If the metals of potash and soda contained hydrogen, then water 
should be %nied whmi they are burned. But when potasshun is 
burned in close vessels in dry oxygen gas, or when sodr^ has been 
bwmed ev^en in the open do not yield hydrogen by being 

heaaed wkh of irtm or of imd l&ey give im other indica- 
tion of tlmpteaetKoeo^^^^ 

in (A^r to comp^ polWwiam with its ceaxe^ 





luiiis allomd to be perleetly 

ta^ jhktes^ expedmenb of the most celebmted ebem Mr* Dewy 
converted i%ht grains ol potassium into nueriat^ by Mxti- 

iti t)^ acid^^ Now, according to the ex^iimenb of 
Ber^ioiet, recently pub&bod, eight groins of potash would make just 
twdlve ^ains of muriate potash, by the action of fcmr gndns of 
fusid* But the eight grains of potassium received an increase of m 
grains and a half, makmg fourteen grains and a half of dry murimteof 
potash, of which 4iMha must be acid, according to Berthdlet's esti- 
mation, and consequently there are 1 Atlts of oxygen added to the 
potassiutn kistml hydr^^ being extricated hrom it. 

endeavours of the author were next directed to obtaining 
more direct evidence of the composition or decomposition of nitro- 
gen than he had hitherto done; and though his results have been 
mos^y negative, he details a number of laknious and minute expo* 
rintents, i^ch he conceives may be of importance in settling various 
questioni of doctrine that have been agitated. 

Since nitsogen has been supposed to be produced during the de- 
oompoiittcm m water by electricity, Mr. Davy has repeated that ex- 
peviment by meaiu o^ battery of the Royal Institution, 

kept in oonttniml actiog fiw nearly two months, the product of gUs 
exfdoded abont 340 thnes during the experimmit ; but the to- 
Mq^iaarity cd pennant w]|ich remain^* was not quite one 
qiMUte of a cuhtc inch» alid this residuum was hydro^n, which 
easily be referred to aslight oxi<ktionof the wires of communi* 
cation. j 

Other attempts ware al^ made to form nitrogen or nitric acid 
fauea^iure water, but all unsuccessful. Wires of platina were 
iuMcd by voltaic eleotrioity |n oxygen gas, saturated with moisture ; 
with the hope, that at so hm a temperature the water might combine 
wiibi more oxygen ; but did not occur. 

llm vapcmr of water waapa over red-hot manganese, but no 
acid coidd thus be iditainedi except by employing an ungkmed 
poteehuxt tube, which was permeable to atmospheric air. 

:^aoe ftom p;p>phori in various sub- 

8tBiioes,sq^peared to indicate a formation of nitrogen, many such cases 
were mtsiitiiied ; but it was found that the prcductioh ^ ammonia 
always depended iqion the previous absorpte of nitrogen by ^ 
eiwiN^ presmit in such pyt(^ 

Wi^ a view to decompose nitrogen, pot^um was intensely 
heated in that gas bf voltaic electricity^ but without success. Fhcsr 
fdnoet lime was next substituted for potaseiuin, but the nttregen 
im not deocmp(wed»^ Nitrogen was next mixod wi^ oxymuti0^ 
isddi a^^ tube, witimt eAscring^^^^^^^ 

such a want of confinmnticn^^^^ pm* 

ceeinsr dm m suiqxwiiig oxyg^ in 

nia reswdo* iW amalgain pindn^ from yNdt 

amiaottsn M ilm 
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bodi hjrdrogen and nitrogen are oxides ; but from the action of 
potasemm on ammonia, it would rather appear that ni^gen alone 
m in that instance decomposed. 

But there is great didiculty in reasoning upon the precise nature 
of this amalgam, on account of the presence of water, which it is at 
least extremely dithcult to avoid, as the amalgam cannot be farmed 
in dry ammoniacal gas, nor by means of any dry compound of am- 
monia yet tried. 

The driest amalgam is that formed by an alloy in which |K)tassium 
is also present. In endeavouring to distil ammonium from tliis com- 
pound, there is always a partial regeneration of ammonia mixed with 
about one third hydrogen ; and if the proportion of oxygen contained 
in ammonia be inferred from this product, it would appear to be forty- 
eight per cent., — a result which agrees with the quantity which might 
be presiuned to exist in ammonia, from the proportion in which it 
unites with acids. But if the proportion of hydrogen to ammonia 
thus evolved be less than that of one to two, tlie results will not ac- 
cord ; and then, says Mr. Davy, it may reasonably be supposed that 
hydrogen and nitrogen are both oxides, either of the same metal or 
of diiferent metallic bases. But if, instead of endeavouring to accom- 
modate our general antiphlogistic notions to the peculiar facts 
specting ammonia, we endeavour to frame a phlogistic hypothesis to 
account for them, we must then suppose nitrogen to be a simple 
basis, which becomes alkaline with one dose of hydrogen ; and me- 
tallic, by uniting with some greater proportion of the same element. 

The author next details a variety of experiments, mode on several 
of the earths, for the puqiose of decomposing them. The metals of 
mUcu, alumina, and glucine, were obtained in alloy with iron ; but it 
appeared tliat these metals could not be made either in direct com- 
bination with mercury, or as a triple alloy with mercury and potas- 
sium. By passing )>otft8sium, however, through the allmline earths, 
lime and magnesia, and afterwards introducing mercury, solid triple 
amalgams were obtained. The triple anmlgam from ma^esia was 
easily deprived of its potasuum by means of water; and it then ap- 
peared as a solid white metallic mass, which by long exposure to air 
was covered with a crust of magnesia. This section concludes with 
peculations on the probable quantity of oxygen contsuued in the 
earths, founded on Mr. Dalton's law of chemical union by simple 
particles, which appears to Mr. Davy more near the truth than ^t 
modification of it lately observed by M. Gay-Lussac. 

The concluding section of the lecture contains some theoretic con- 
sideratious on the nature of hydrogen in particular, and on the whole 
claas of sim^de substances in general. 

The fiujt of hydrogen uniti^ with tellurium arid with sulphur into 
compounds apparentiy acid, it is observed, militate strongly against 
its being simple ; and Mr. Davy inclines to oonsider it an oxide, of 
which the base exists in the amalgam of ammonium. Ammonia will 
then be the deutoxideof the same base, and nitrogen the tritoxide. 

The class of pure mfiammables will on this antiphlogistic hypo-i 
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them be bH metallic ; tome of tliem being tit yet knonirn only in 
combination, m those of suljpKur, of phosphorus, and some others. 

But a phlogistic hypothesis might aJso be ihuned, so as to account 
for all the })henomena vith equal facility ; tiie principal argument in 
favour of it being derived from the easy reduction of met^ in pre-^ 
sence of hydrogen, 'llie ultimate predominance of one or the other 
hypothesis must, in the author’s estimation, depend upon the nature 
of ammonia, of virhich the supposed elements do not present pheno- 
mena analogous to those of other simple bodies. Sulphur, for in- 
stance, 'whether combined with hydrogen or with oxygen, has acid 
properties ; but nitrogen combined with one of those bodies is an al- 
kali, and with the other an acid ; so that in nitrate of ammonia, ni- 
tre^en is neutralized by nitrogen. 

Mr, Davy hnally adduces some new facts which accord with Mr, 
Dalton’s hypothesis respecting the apparent union of ultimate atoms 
in a given relation dy weight) and he mentions some new instances 
in conformity to the observation of M. Gay-Lussac, that tlie different 
compounds of gaseous bodies arc related in simple arithmetical pro- 
portions bg measure. 

The Case of a Man, who died in consequence of ike Bite of a Rattle^ 
snake ; with an Account of (Ke Effects ^oduced by tfie Poison, By 
Everaid Home, Esq, F,E,8* Jiead December 21, 1809. [Phil, 
Trans, 1810, p. 75,] 

Thomas Soper, 26 years of age, was bitten by a rattlesnake on 
the 17th of October. The snake had refused to bite a ruler with which 
it had been teased, but as soon os the man introduced his hand into 
the cage for the purpose of taking out the ruler which hud dropped in 
by accident, the sn^e seized his haml, and made two bites in suc- 
pession, one on the thumb, and another on the fore-finger, ’Hie hrst 
person wlio saw him immediately after the bite supposed him to be 
intoxicated, and treated him accordingly ; but tiiough it is known 
that he had been drinking, Mr. Home is inclined to ascribe the inco- 
herence of lus language and behaviour to the effect of the poison. 

In the course of half an hour a swelling had taken place on his 
hand, and half way up the fore-arm,, with a great deal of pain, In an 
hour and half it reached the elbow ; in two liours it extemied liedf 
way up toward the shoulder, with much pain in the axilla. The 
man’s answers were incoherent, hU skin cold, his puke 100 in a mi- 
nute, and he complained of sickness at the stomach. 

In tile course of eight or nine hours the pain became extremely 
violent, the swelling very tense, so that the arteries could not be per- 
ceived with accuracy, and no puke could be felt in any part of it. 
He was seized with fits of famtness every quarter of an hour. 

The following morning his puke was extremely feeble, and 132 in 
a minute. The swelling had not extended beyond the shoulder to 
the neck, but there was a fullness of that side down to the loins, with 
u mottled appearance brom extravasation of blood, llie arm conti- 
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0 ued oold^ and pmnfu) when pressed, with several vesications near 
the elbow. The skin of the whole arm had a livid appearance, simi- 
lar to what is met with in tlie dead body after putrefaction has begun 
to take place. 

On the third day in the morning his pulse was scarcely percepti- 
ble ; his extremities were cold ; and the vesicationa were larger : but 
the swelling of the arm was diminished, and he had sensation in it 
down to the fingers. On the fourth, fifth, sixth, seventh, eighth, and 
ninth days the swelling continued subsiding, but more painful; and 
his pube rising in strength, and diminishing in frequency. But on 
the tenth, his pulse had increased, and the arm was again swelled 
and inflamed. On the twelfth a large slough began to separate from 
the inside of the arm, below the axilla ; and on the following day a 
large abscess had formed on the outside of the elbow, and disc;harged 
a quantity of reddbh matter, with slough of cellular membrane 
floating in it. 

On 5ie sixteenth, it appeared that mortification had taken place on 
the skin near the axilla ; and on the eighteenth he died. 

The lx)dy was examined after death, and the appearances on dis- 
section are described by Mr. Home. The most remarkable circum- 
stance observed, was the entire separation of the skin from the 
muscles of the arm, with the exception of two or three, to which 
it still adhered imperfectly by a dark-coloured cellular membrane. 
Tbe fluid in the pericardium, and blood in the aorta, hod an un- 
usual frothy aj)pearance. 

In addition to the foregoing case, Mr. Home adds an account 
wliich liad been sent from India to the late Dr. Russel, of a Sepoy, 
60 years of age, who had been bitten by a Cobra di Capello, on the 
back port of the hand, in whom the symptoms were extremely similar 
to those which occurred in the case above described ; pain, faintness, 
sickness, with a quick and feeble pulse, swelling, discolouration, vesi- 
cation, abscess, a coj)ious dark and foetid discharge, continuing for 
about a week ; after which the man gradually recovered, excepting 
that one finger remained permanently extended, 

Mr. Home also gives an account of two experiments which he 
made in the West Indies, on a couple of rats j the first of which, 
after being bitten by a venomous snake, died in one minute after the 
bite ; and it is remarked, that the cellular membrane under the i^n 
of the side bitten, was entirely destroyed. 

The second rat, which was bitten one quarter of an hour after- 
wards by the same snake, was not so soon affected by the bite; and 
bit the snake so violently in the neck, as t«> kill it in ten minutes. 
'Ilie rat itself continued lively for nearly six hpurs, and then died. 
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j4n Analysis of several Vvvrieties of British and Foreign Balt {M^ate 
of 8o^), wHh a viev> to explain their Fitness for Afferent economical 
Purposes* By William Henry, M*D* F*E*B., Vice-Pres* of the 
Literary and Philosophical Society , and Physician to the Infirmary, at 
Manchester* Head January 25, 1810. [PhiL Trans, 1810, 7 ?. 89.] 

An opinion having for «ome time prevailed, both in thia and in 
other countries, to the prejudice of British salt as a jjrcserver of ani- 
mal food, and large sums of money being annually paid to foreign 
nations, in conformity to this opinion, for the supply of an article 
which Great Britain possesses beyond almost any other country in 
Europe. Dr. Henry has been induced to undertake the present in- 
quiry* for the purpose of ascertaining whether the preference of foreign 
salt be founded on accurate experiments, or merely a matter of pre- 
judice ; and in the former case, whether any chemical difference 
could be discovered that would explain that superiority. 

The subject is divided into three parts : in the first of which are 
contained, general ol>flervations on the different kinds of salt manu- 
factured, and the modes of preparing tliem. The second division 
contains the general statement of the results of the exj)eriments, and 
conclusions deducible from them. But since a long detail of analy- 
tical processes mua. be uninteresting to very many persons, to whom 
the results will be acceptable, thp description of the method em- 
ployed by Dr. Henry, in his analysis* is reserved for the last section, 
in which (as the author observes) are not to be expected any novel- 
ties in science, but merely a careful selection and employment of 
known processes. 

The principal sources of the salt manufactured in this country are ; 
the rock salt of Cheshire ; the brine springs, which are also mostly 
in the same district ; and sea water, which cannot be evaporated ar- 
tificially with profit, excepting where fuel is cheap. 

Concerning the preparation of salt in Cheshire, Dr. Henry extracts 
a brief statement from an excellent history given by Mr. Henry Hol- 
land, in the agricultural report of the county of Chester; and he no- 
tices four varieties. 

First. That which is called staved or lump salt. Second, Called 
commoasalt. Third. Large-grained flaky salt. Fourth. Fishery salt ; — 
tixe difference among these depending principally on the degree of 
heat used for evaimration of the brine. 

The stoved salt is prepared by rapid evaporation at a boilmg heat 
of 226® Fahrenheit, and it obtains its name from being subsequently 
dried in stoves after being well drained. 

For making common salt, the brine is evaporated at a temperature 
between 160® and 170®; and as the salt is consequently formed in 
somewhat larger grains, it is merely drained, and does not require to 
be dried in staves as the former. The name of the third, or large- 
grained fiaky salt, implies a slower process of crystallkation, and it 
is conducted at a temperature of 130 or 140 degrees. 

The last, or fishery salt, which is the largest, is prepared at a beat 
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of 100 ox 110 degrees, 'lliis process is so slow as to last seven or 
eij^t days, instead of eight or ten hours, which is the shortest time 
employed in tlie first mode of evaporating the same quantity of brine, 
and accordingly the salt forms in large cubical crystals, proper to tlie 
muriate of soda, 

Of these varieties, the stoved salt is that which is usually em- 
ployed for domestic purposes, llie common salt is consumed prin- 
cip^ly in the salting of provisions that are not intended for sea- 
voyages. But for this last purpose, tlie large -grained or fishery salt 
is peculiarly fitted. 

With respect to the preparation of salt from sea- water, the author 
takes notice of the process employed on the coasts of Scotland, both 
east and west, where, from the cheapness of fuel, artificial heat alone 
is used ; and of the salt-works at Lymington in Hampshire, where 
advantage is taken of a milder climate for removing five sixths of 
the water by spontaneous evaporation, previous to its admission into 
the boilers. 

Since the evaporation in each of these works is conducted rapidly 
during the formation of the salt, it generally resembles the stoved 
salt of Cheshire ; but in conse(iuence of tlie heat being slackened 
during Sundays, a larger kind is then formed, and it is termed 
Sunday salt. At Lymington, there are alao formed, by drippings 
from the salt during its drainage, large stalactical masses, termed 
salt-cats, weighing sixty or eighty pounds each ; but these do not ex- 
ceed Tihrth part of the salt prepared at Lymington. 

Of the several salts above described, the large-groined fishery salt 
is that which most resembles the foreign bay-aolt in appearance; 
and in fact (says the autlior,) a large proportion of what is sold in 
London os bay-salt, and esteemed os of foreign manufacture, is this 
Cheshire salt. 

Dr. Henry next gives a table of the results of his chemical expe- 
riments on eleven varieties of salt ; and in this it appears, that the 
Lymington cat is that which contains the smallest quantity of impu- 
rity, and the Lymington or Scotch common salt the largest quantity; 
the first amounting to only 12 parts in 1000, and that of the last 
to 04, 

But it appears that ^ the kinds of Cheshire salt are nearly equal 
to the Lymington cat in purity, and perhaps superior in respect to 
the quality of the extraneous matter, which varies in dlfierent kinds 
from L3| to 17| in the thousand. The forei^ bay-salts, on the 
contrary, have os much as from 35 to 40 parts of impurity. Of these 
about 10 parts are insoluble, and consist cSiiefiy of ar^aceous earth, 
coloured by oxide of iron. The native rock salt of Cheshire also 
contains as much or more of insoluble impurity, which is chiefiy a 
marly earth, with some sulphate of lime. The earthy muriates of 
lime and magnesia abound most in salt which is prepared by rapid 
evaporation ctf sea water. 

Since common salt contains extremely Uttle water of crystallixa- 



tion« it is pretty evident that the earthy muriates discovered in the 
analysis of sea ^t are derived from the portion of the mother water 
which adheres to the salt after being drained ; and accordinglyf those 
salto prepared from sea water that are smallest gr^ed, and conse- 
quondy have the largest proportion of interstice* are debased by the 
largest proportional quantity of this species of impurity. But of this 
impurity the Cheshire salts are nearly free, as they do not contain 
one part in 1000 of earthy muriates ; and indeed it is scarcely possi* 
ble Uiat any portion of Cheshire prepared salt can contain more, 
since the rock itself does not contain more than 5 in 1000 ; while 
on the contrary, in sea water, the earthy muriates amount to no less 
than AVVths of the entire quantity of salt contaixmd. Dr. Henry 
pays particular attention to these muriates, because the propensity of 
common salt to deliquesce by attracting moisture from the atmosphere, 
depends in great measure (though not entirely) on the presence of 
these deliquescent compounds. 

Since in the analysis of salts nominally the some, great difference 
often occurred even in examination by the same process, Dr. Henry 
endeavoured to trace the origin of this disagreement of Ids results. 
And, ns he conceived it might arise from tlie difterent degrees of pu- 
rity of the liquor in different stages of its evaporation, he procured 
three samples of common salt, of which one was token from the 
boiler two hours after the first apiffication of heat; the second at the 
end of four hours ; and the third at the end of six hours : and he found 
llie first to contain 1 6 i)arts of sulphate of lime in 1000 ; 
llie second to contain 1 1 ; and, 

The third only 

But on the contrary, when the impurities are of a different species, 
and are highly soluble, these will be found to abound moat in the 
salt last drawn, on account of the large proportion tliey then bear to 
the aggregate contents of the mother liquor. 

The author also ascertained the quantities of water contained in 
the several varieties of salt ; but this he found to be very small, and 
not constant in any one, appearing rather as an accidental than a 
necessary ingredient in any of them. 

Since the differences of chemical composition discoverable by ex- 
periment are not sufficient to account for those properties which are 
imputed to the several varieties of muriate of soda, the autlwur is of 
opinion they must depend upon some mechanical property's %nd the 
most obvious are the magnitude of the crystals, and their degree of 
compactness or hardness, which must each retard the process of so«» 
lution ; since a given weight of the salt will expose less surface for 
solution, even from mere magnitude of its particles ; and hence will 
remain more permanently between the different layers of provisions, 
and famish a constant supply of saturated brine during the gradual 
exudation of the fluids originally contained. 

For the purpose of estimating the eompaetness of several different 
iTOCties of salt, Dr. Henry took some pains to measure their specific 
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graidtka* by pitdng eqtml weights successively into the same vesseb 
and again weighing it after filling the interstices with a saturated so* 
Itttion of salt. 

The specific gravity of rock salt was found, thus, to be, . 2125 
That of the same broken into small fragments 2112 


That of fitoved salt was also. 2112 

Common salt 2084 

Fishery salt 1909 

St. Ubes, as a specimen of bay-salt 1932 


The difference between the large-grained fishery salt and the bay- 
salt of foreign manufacture is so inconsiderable, tliat although the 
superiority of the former in chemical purity may not be considered 
as of any advantage for economical purposes, yet in its mechanical 
qualities it cannot be said to be inferior in a degree that can be pre- 
judicial. 

The methods of analysis employed by the author in this inquiry 
are next described. The salt to be examined was first dried at a 
given temperature of 180‘\ The earthy muriates were then sepa- 
rated by alcohol, and their aggregate weight ascertained after evapo- 
ration of the alcohol. An ediquot part was next dissolved, and the 
lime precipitated first by carbonate of ammonia, after which the mag- 
nesia was separated by phosphate of soda, as a triple ammoniac^ 
phosphate of magnesia. A previous trial lia\ing shown that 100 
grains of dry muriate of magnesia would give 151 of the triple 
phosphate, the quantity of muriate of magnesia was inferred from 
this latter precipitate, and the difference between that and the ag- 
gregate weight of the two muriates was considered as muriate of 
lime. Sometimes the estimation was formed in a different way. by 
superoxalate of potash, which was found to occasion a precipitate of 
116 grains from 100 dry muriate of lime ; and thence, as before, the 
weights of each might be inferred. 

For estimating tbe earthy sulphates, tlie quantity of original salt 
that remained after affusion of alcohol was dissolved by long boiling 
in water ; the earths were precipitated as carbonates by carbonate of 
soda. The sulphuric acid was separated by muriate of barytes, and 
thence estimated. 'The earths were then re-disaolved in sulphuric 
acid, dried, and their wei^t ascertained. Of these sulphates, the 
more soluble part was dissolved in a small quantity of warm water, 
and the magnesia precipitated, as in the former case, os a triple 
phosphate of magnesia. 

It was found that IQO grains of this precipitate indicate 111 of 
crystallized sulphate of magnesia ; and hence the respective quan- 
rities of the two sulphates was known : but since it was possible 
Hmt some proportion of alkaline sulphates might be also present, 
some collateral experiments were necessary for the purpose of ascer- 
taiuing whether the sulphuric acid obtain^ above by muriate of ba- 
rytes, coiTes[|)onded with that which would be contained in the mere 
quantities of suj^bate of magnesia and sulpliatc of lime discovered 
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to be preaeat. The quantity of sulphate of barytes produced from 
100 grains of sulphate of lime was accordingly ascertained, and 
found to be 175*9 ; and 100 grains of crystallized sulphate of mag- 
nesia were found to give 112 of sulphate of barytes. And since the 
aggregate quantity of sulphuric acid obtained from any quantity of 
salt examined was found to agree with the above proportions, it 
was inferred tliat no alkaline sulphate was present in any of the 
varieties of muriate of soda, whether of English or foreign manufac- 
ture. 

In addition to the author’s account of the methods pursued in his 
analyses, he also mentions various objects of inquiry respecting the 
preparation of salt, which may be interesting to chemical readers : — 
such as the specific gravity of the original brine of Cheshire, and its 
original contents ; the specific gravity of mother liquors, and their 
ultoate contents ; the clearings of brine, which are raked out as 
soon as the salt begins to granulate ; the pan-scale, that forms ns a 
hard crust, attached to the pan in which the brine is evaporated ; 
and the vaVieties in this scale, under different circumstances. 

The difference between sea- water and the brine from salt-springs 
is also stated, and the extreme difference also of the residua obtained 
from the respective mother liquors, especially in resi)ect to muriate 
of ma|piesia ; since the mother liquors of Cheshire contain only 35 
parts in 1000, while that of th<!f other amounts to 874 ; the mere 
refuse of the Cheshire processes being nearly equal in purity to some 
kinds of salt prepared from sea- water. 

Description of on extraordinmy Human Feetus, In a Letter from 

Mr, Beniamin Gibson, Surgeon, to H. Leigh Thomas, Esq, F,R,8^ 

Read February 8, 1810. [PAi7. Trans, 1810, p. 123.] 

Although instances of human bodies nearly entire, united side by 
side, or bock to bock, or otherwise, are by no means rare in the col- 
lections of anatomists ; and although such a conjunction is generally 
not connected with any peculiarity in the organs which compose them, 
and lead the physiolo^st to anticipate nothing curious in their inter- 
nal configuration ; — ^yet, where some parts are mund double, and others 
nin^le, the resources of nature become apparent in adjustii^ parts 
wUch have naturally no connexion. Such is the instance heta de- 
scribed ; and it appears peculiarly interesting, from the consideration, 
that the system of deviation was apparently compatible with life ; for 
if the difi&cnlty of the birth had not proved almost immediately frtai, 
the complexity of the structure wmdd probably have fewmed no iin- 
pedimeut to its existence. 

This curious production had two heads, placed side by side, tinited 
to one body, with two legs and two arms. The cmmtenance of the 
one appeared to the author to be male, and the other female ; and 
the eomermation of the organs of g^eration, which partook of both 
sexes, confirmed that persuaaon. 

The trunk, though appearing as one body, was broader than natu- 
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ral ; and it was evident^ even from external examination, that there 
Virere two epines corresponding to the two heads. These were found 
to terminate in a dou?)le os sacrum, tipped with two ossa coccygis ; 
there were consequently two vertebral canals, independent of each 
other, llie chest in front was nearly as usual, with the common 
number of ribs on each side ; Imt there were also, in the middle of 
the back, short bones, which must be considered as ribs connectitig 
the two spines to each other. 

like chest was divided by its mediastinum into two cavities. In 
the right w as one lung connected with the right head, and in the 
left another belonging to the left head, without any mutual commu- 
nication. On inspecting the vascular system, there were found to be 
two hearts ; that on the left, and corresponding with tlie male head^ 
was much the larger of the two ; but they l)otn had the usual num- 
ber of auricles, and were inclosed in separate pericardia. 

The principal difference in the distribution of their vessels was ob- 
servable in the veins ; as the vena cava superior was wanting on the 
right side, and the right heart received its blood by the vena cava 
inferior alone; wliile tiiat on the left had its i)rincipal supply by a 
large vena cava superior, which brought the blood from the jugulars 
of right head and right subclavian, as well as from those of its 
own side. But, on the contrary, the vena cava inferior was com- 
paratively very small. 

Witli respect to the arteries, the difference was not considerable, 
as they each sent off their respective aorta and pulmonary artery, 
and each supplied their respective head by two carotids, and their 
corresponding arm by one axillary artery ; after which the two 
arches united into one trunk as descending aorta. 

little irregularity was observable in the cavity of the common ab- 
domen, the stomach of which was connected with an oBSophagus from 
the left head ; but in a second abdominal cavity, formed by an ob- 
lique position of the diaphragm, there was also a smaller stomach 
belonging to the right head, with a spleen, pancreas, and omentum ; 
but the duodenum frenn this stomach soon communicated with that 
from the left side, and the remainder of the intestinal canal was con- 
tinued onwmris, with little deviation frmn the natural structure. 

The organs of generation were very remarkable, as they distinctly 
partook of both sexes ; for though, in the external parts, the charac- 
ter of the male was predominant, with two testes in the act of pass- 
ing into the scrotum, yet, in some respects, certain deviations be- 
longing to the female were even here apparent ; and, upon internal 
examination, an uterus was discovered imbedded in the posterior 
port of the bladder, from which FaII<^an tubes were given off at 
each side near its upper ]^. 

The author next examined carefully the distribution of the nerves, 
and found, in general, extremely little connexion between them, ex- 
cepting the semilunar ganglion, which was composed of nerves 
derived equally from both sides. 

Bech brain, for instance, gave origin to an eighth pair of nerves. 



that su|^[iHed, aa ustuJ^ the heart, the lungs, and the etoznaoh be* 
lonnng to its ovm ude of the body, and then gave branches, as UBUidi 
to somUunar ganglton. 

A pair of intercostalfi also proceeded from each head. The laft 
intercostal from one, and the right intercostal hrom the other, pro- 
ceeded as usual ; but those which passed down between the two 
spines, and adjacent to each other, neither gave off nor received 
communicating branches, and did not form the usual ganglia, for 
want of all the cervical, dorsal, and lumbar nerves excepting the first 
cervical, llie odicr nerves were in general distributed as if the body 
had had but one spine : thus the nerves of the right arm were sup- 
plied from the right side of the right spinal marrow, and those of the 
left arm came from the left side of the left spinal marrow. 

The author next proceeds to such remarks as naturally arise firom 
the contemplation of so singular a production. And the first obser- 
vation is, that although there were here combined, in the same 
system, duplicates of several parts, yet there appeared, upon inspec- 
tion, to be no reason why the functions of life might not have been 
properly performed. An apparent uniformity prevailed throughout, 
without abruptness, in the transition from the double to the single 
structure. Two stomachs terminated in one track of intestines, some- 
what more capacious than usual. Although the vascular system was 
furnished with two hearts, the principal vessels were arranged and 
united together, so that no impediment seemed to exist to the circu- 
lation of the blood. For regulating the supply of blood to each heart, 
a communication was established between the vena cava superior of 
one heart, and the vena cava inferior of the other, 

'jRie nervous system jjresents also a wide field for conjecture. The 
function of the two brains appeared to be as independent of each 
other as those of any two individuals of the same family ; and the 
reas(nuug faculties, it is presumed, might have been very opposite, 
excepting so far as they would have been influenced by the same 
habits, and by the same course of education ; and their sensual in- 
clinations (if any such existed) would probably be very different. 

As the vital organs conspired together in carrying on the same 
process of life, so the nerves of &ese involuntary parts unite for 
the same puri)Ose, though originating from different heads. But, on 
the contrary, those nerves which supply the voluntary organs were 
as completely unconnected with each other as If they had belonged 
to different bodies. So that although in all involuntary and indispen- 
sable functions there would probablyhave been the most perfect har- 
mony, considerable inconvenience might have arisen, where lobo- 
motion was concerned, if the two he^, thus inseparably coupled, 
had not had the same inclination. 
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Observations on the Effects of Magnesia, in preventing an increased 
Formation of Uric Acid; with some Remarks on the Composition of 
the Urine* Communicated by Mr. William T- Brande, F.R.B. to 
the Society for the Improvement of Animal Chemistry, and hy them 
to the Royal Society. Head February 22, 1810, [Phil. Trans. 1810, 
p. 136.] 

Mr. Home’s inquiries into the functions of the stomach, and his 
discovery of liquids passing directly from the cardiac portion into 
circulation of the blood, occ^isloned him to consider the prevention of 
calculous complmnts, by correcting the generation of acid in the sto- 
mach, and consequent secretion of uric acid. 

Since magnesia was better adapted to the mere correction of acidity 
than alkalies, as it could not be absorbed till it had been previously 
dissolved, Mr. Horne was desirous of ea:amining its effects in pre- 
venting the generation of uric acid, and requested Mr. Brande’s as- 
sistance for that purpose. 

After several j^revious trials, in which it appeared that an excessive 
secretion of uric acid was corrected by magnesia more than by a 
liberal use of alkalies, it was afterwards tried in various cases of con- 
firmed calculus ; and four cases are selected as instances of the prin- 
cipal varieties of that disorder, from many others in which magnesia 
was tried. 

The first was that of a gentleman of 60, who had passed small 
calculi of uric acid. 

He had first taken subcarbonatc of soda in water highly impreg- 
nated with carbonic acid, to the quantity of nine drachms in a day. 
but without any apparent effect on the secretion and formation of 
uric concretions. 

He then took, in the same manner, subcarbonate of j)otash, dis- 
solved in water impregnated with carbonic acid, to the quantity of 
three drachms every day ; but though the deposit of sand from Uie 
urine was in some degree diminished, yet small calculi continued 
occarionolly to be voided. 

On the contrary, by taking as much os fifteen grains of magnesia 
three times a day. the quantity of uric acid was dimimshed in qunn* 
tity ; and after three weeks was only occasionally perceived in his 
urine. 

The second case is that of a gentleman 40 years of age, who for 
four years preceding had occasionally passed much red sand, and 
once a small calculus. 

Subcarbonate of soda was first given him in water highljr impreg- 
nated with carbonic acid, which had the effect of diminuhing the 
secretion of uric add, but not of preventing occasional severe attacks 
after irregularities in his diet. 

Magnesia was next directed, to the quantity of twenty grains every 
night and morning ; and during six weeks* conriuuance of this pre- 
ventive, he had no return of his complaint, and no superabundance 
of uric acid in the urine. 
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T;T:»e third wae a gentl^mopi of 43, who had passed tliree small cal-, 
cull, and whose urine had for a short time been “constantly turbid, 
and occtwdonally deposited red sand. 

By tlie use of smla- water, these symptoms, were diminished, but 
returned in some degree even during the continued use of it ; and 
his urine became also loaded with mucus. 

By taking twenty grains of magnesia every night, the uric acid 
diminished in quantity, but did not disappear entirely, even by the 
continued use of magnesia for three weeks in the same quantity. It 
was then repeated every night and morning for a month, and suc- 
ceeded in restoring the urine to a perfectly healthy state. Upon a 
return of the disorder, he had recourse again to the magnesia, witli 
the same effect. 

The fourth patient was subject to gout, and occasionally voided 
abundance of red sand, consisting of uric acid. He was subject to 
heart-burn, and to other pains attendant upon weakness of stomach, 
for which he had been in the habit of talcing tincture of bark and 
other spirituous medicanes. He had also tried the use of alkalies, 
but could not continue them on account of the unj[)leaBant sensation 
they occasioned in hk stomach. 

Magnesia was accordingly given, at £rst three times a day, and 
afterwards in a quantity of twenty grains twice every day ; and it 
had the effect of lessening the disposition to form uric acid, and ap^ 
peared also at least to suspend attacks of gout for a greater 
length of time than he had been accustomed to. 

Comparative trials were afterwards mode of the effects of the al- 
kalies and of magnesia upon healthy urine. 

Two drachms of subcarbonate of soda seemed to Mr. Braude to 
produce its full effect upon the urine in a quarter of an hour after it 
had been taken, occasioning a precipitation of the phosphates of lime 
and magnesia, and giving other indications of its presence, by re- 
storing the blue colour to litmus-paper. 

When supersaturated carbonate eff soda was token, the precipita-* 
tion of the phosphates was less distinct and less rapid, as they re- 
mained dissolved for some time by excess of carbonic acid in the 
urine, and then began to appear as a pellicle at the surface by gra- 
dual escape of the carbonic acid in the form of gas. 

In experiments with potash, the results were the same as when 
soda was employed. 

Magnesia had also the same effect of occasioning a j}recipitation 
of the earthy phosphates ; but on account of its insolubility, a greater 
len^ of time was required to produce the effect. 

Xamc-water also required as much as five hours to produce a sen- 
sible precipitation ; and even then it was not nearly so distinct as 
from the alkalies. 

Since the effects of soda or potash were altered by the presence of 
carbonic acid, tlie acid itself was tried alone, by taking twelve ounces 
of water highly impregnated with carbonic acid ; ana a« it evidently 
passed off* by the kidneys, and appeared in the urine of a healthy 
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personi it afterwards tried in one who was subject to calcultiS/ 
consisting of the triple phosphate of magnesia. Though his stomach 
did not admit tlie use of stranger acids, the carbonic acid proved 
grateful ; and by examination of his urine, it appeared that 
the phosphates, which before were voided as a sediment of white 
sand, were now jiassed only in a state of complete solution, by means 
of the redundant acid. 

Supplement to the Fh*st and Second Part of the Paper of Eirperiments 
for inveetigating the Cause of Coloured Concentric Rings between 
Object-glasses^ and other Appearances of a similar Nature, Bg 
William Herschel, LL.D, F,R.S, Read March 15, 1810. IPhiL 
Trans. lSlO,p. 149.] 

The Supplement now offered to the Society, is intended to clear 
up certain points which have been represented to the author as ob- 
scure or doubtful in his former communications, and at the same time 
to connect more intimately the prismatic exj)eriment8 of the second 
paper with those made ujK)n convex glasses, and described in the 
author *8 first paper on the subject. 

Since Or. Herschel has heard the originality of hia observation of 
the red bow called in question, upon the ground that a red bow had 
been observed by Sir Isaac Newton, which is merely the converse of 
the blue bow (the change of colour being dependent upon the di- 
rection in which the light is received ujmn the prism). Dr. Herschel 
first endeavours to answer tlic objection, and reminds us tliat in his 
former observations the angular breadth and elevation of the two 
bows are different ; but those of the Newtonian blue and red bows 
are said to be, and are, necessarily eqiuvl. In the Newtonian expe- 
riment also, the same beam of li^ht is made to exhibit both pheno- 
mena, being received upon two nght-angled prisms, applied base to 
base, so that one portion of the light is reflected u;pwards, as a blue 
bow from the under surface of the first prism ; and the remainder, 
by transmission, through the second prism, appears as a red bow to 
an eye beneath. But in Dr. Herechers experiment, the same prism 
is made to exhibit, to an eye in tiie some situation, the red bow as 
well as the blue, by means of light transmitted in an opposite di- 
rection through the under surface of the prism, without any occasion 
for a second prism, which (as Dr. Herschel observes) is necessary in 
the Newtonian method of conducting the experiment. 

The next objection replied to by Dr. Herschel, regards the streaks 
that may be seen adjacent to the bows when a second surface is ap- 
plied to that side of a prism at which a critical separation of the co- 
lours takes place. It has been said that streaks parallel to the hows, 
though not dependent on critical separation, will in that situation be 
seen most easily and most distinctly, because the visual ray. under 
those circumstances, passes with the greatest obliquity between the 
surfeces. 

To this objection Dr. Herschel replies, that these streaks not only 



can !>e aeen most eaailf aiid most distinctly in the place where the 
bows are, but they absolutely cannot be seen anywhere else* 

The pai^eilelism also of the streaks to the bows, in the author's 
estimation, proves that the same cause which determines the direc- 
tion of the lx)w, must detertniifie that of the streaks, and thus esta- 
blishes their dependence on critical separation* 

Dr. Herschel also contends, that streaks of different colotirs could 
not be produced by a plate of air, of uniform thinness, between plain 
surfaces, and that the prevalence of a blue colour in the streaks be- 
longing to the blue bow, and of the converse in those belonging to 
the red bow, prove their dependence on critical separation. 

Since it has been conceived by other persons, that by means of a 
plateof air, having the form of on extremely thin wedge, straight bands 
of colour would be produced between plain surfaces slightly inclined 
to each other ; and as an experiment in support of this opinion hud 
been shown to the author, he gives his own explanation of the fact : 
and he ascribes the production of tlie colours to distortion of the sur- 
faces, because a degree of force was in that instance employed for 
the purpose of producing the requisite contact at one extremity of 
the gla^. And since in other experiments, made with perfectly 
plain surfaces, where no pressure was employed no streaks could 
be seen. Dr. Heirchel concludes that when streaks are seen, the sur- 
faces employed are cither not nlain in their general extent, or are 
terminated by some inconceivaoly small curvature at tiie edges in 
contact. 

It has, in the next place, been observed to the author, tliat in the 
enlarged figure vrhich he ha* given in his last paper to illustrate the 
streaks, the vacancies observable correspond with, and depend upon, 
the assumed intervals between the rays, which in tlmt figure ore re- 
presented as originally separated by blank spaces. 

Dr. Herschel admits that there is some jdausibility in this objection, 
but informs us, that the supposed force of it is founded on a miscon- 
ception of the figure, which is not designed to represent the visible 
arrangement and colours of the streaks, which can only be deduced 
from their mixture at the place where they enter the eye ; but he de- 
clines a thorough investigation of this point, because it would really 
be an endless undertaking. 

One section of the present communication is devoted to the con- 
sideration of the breadth of the streaks compared to tliat of the bows, 
and the cause why they must take up a broader space than the bows 
from which they are derived ; because it has been remarked, that this 
circumstance precludes the postibility of accounting for them by cri- 
tical separation. But although this remark may at first riew appear 
to be justified, it must be remembered (says the author) that the mo- 
difying power of the surfaces is added to the principle of the critical 
separation, llie modification specifically named by the author, is 
that ol reflection by the plain surface held under the prism, which, 
in the first instance, magnified the extent to 9^ times the breadth of 
the bow ; and if the reflection be repeated any number of times be- 
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tween Uie two adjacent surfaces, it may increase the extent in any 
greater proportion. 

The last objection to which the author replies, relates to those po* 
sitions in which rings of colours, and other similar phenomena, are 
seen, but in which the colours produced by critical separation could 
not reach the eye. For instance, rings and bands of colour, wbiclt 
arise from contiict at tlie under surface of a plate of glass terminated 
4>y parallel planes, are seen through the upper surface, although co- 
lours separated by critical refiectlon or intennission, evidently could 
not come to the eye under these drcumstances. But Dr. Hersch^l 
reminds us, that he does not a&m critical separation to be the sole 
cause of the rings juoduced by contact of a plane and sphere, but 
that it only furnishes the colours, which are afterwards modified by 
the subjacent spherical surface ; and next proceeds to several sets of 
experiments, wliich he considers decisive in supjmrt of the validity 
of his theory, in reply to this objection. 

In the first set of experiments a series of prisma, of difiercnt forms, 
are successively placed within their bases, resting upon a spherical 
metallic surface. 

When a right-angled prism was placed in this situation, and the 
eye was gradually raised from a level with its base, no colours were 
seen till it arrived at the elevation necessary for critical separation. 
At this point tlie blue Ijow became visible, and rings began to be per- 
ceived at the same time. When the eye was lifted gradually higher 
and higher, till it arrived opposite to tlie vertex of the prism, the 
rings continued visible, without interruption, notwithstanding suc- 
cessive changes whicli occurred in their colours and size ; and even 
when tlie eye was carried beyond the vertical position, the same rings 
continued visible, so as to be seen, upon tbe whole, through a range 
of at least 77°. 

Instead of the right-angled prism, having a rtifracting angle of 45° 
on eacli side. Dr. Herschel afterwards substituted prisms with tlieir 
vertical angles successively more ol>tu8e, and with equal refracting 
angles on each side, first of 30°, then of 25°, then of 20°, and lastly 
of 9° on each side. 

In all these instances the phenomena were similar ; but the range 
of visibility increased in proportion as tiie refracting angle was 
smaller, so that in the last instance the range withiu which tlie rings 
were visible from each surface, exceeded 13}i°, And hence might be 
inferred tlio still greater extent, in case of plain glass, which may be 
looked upon os a prism with a vanishing refracting angle. 

These experiments, in Dr, Hcrschel's estimation, establish the mo- 
difying power of spherical surfaces, whereby they render colours that 
have been entirely separated, visible in every direction. 

In the next set oi experiments, the author substitutes a cylindrical 
surface for tiiat which in the former set was spherical ; end by a si- 
milar series of prisms, successively more and more obtuse et their 
vertical angles, the coloured streaks, which in tliis case appeared 
instead of rings, were rendered visible to greater and greater exteikt, 
till with a ^ain glass they were seen as far as 170°, 
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In a third set of experiments, conducted in the same manner, the 
nnder surface brought into contact with the prisms, consisted of mioa, 
rendered nearly cylindrical by being bent over a cylindrical surface. 

From the irregularity in tlie form of the mica, that of the oolours 
was also irregular ; but they served to show the increase of extent to 
which such appearances may be rendered visible by corresponding 
change of the angle of the prism. 

Dr. Herschel is consequently of opinion, that any one who could 
ol^eot to tlie admission of critical separation as tlie cause of the phe-* 
ttomena under consideration, cannot have paid suiRcient attention to 
the modifying power of the subjacent reflecting surface, which is so 
essential to their formation. 

If any one is disposed to assume that the rings must arise from 
some other cause than critical separation, unless it can be shown bow 
rays critically separated can reach the eye, the autlior tliinks it is 
not to be expected that he should trace them through a most intri- 
cate complication of reflections from curve to curve, when it has been 
shown, in the second port of this paper, that even with streaks pro- 
duced by contact of tr/o plain surfaces, it would be an endless attempt 
to follow them. He accordingly tliinks it sufllcient to have proved, 
to his own satisfaction, two essential points ; flrst, that colours sepa- 
rated critically be formed into rings, when modification will in- 
crease the field of visibility to any extent beyond the limits of cri*- 
tical separation. 

Enough (says the author) has been said to prove that the pheno- 
mena of coloured rings, and other phenomena that have been ascribed 
to certain fits of easy reflection and easy transmission, admit of the 
most satisfactory explanation, substituting the solid principle of 
the critical separation of the different colours, in the room of these 
fits. 

On the Parts of Trees primafily impaired hy Aye, In a Letter from 

Thomas Andrew Knight, EVfl. to the Right Hon, Bir liyseph 

Banks, Bart, K,B, P,R,B, Read March 22, 1810. [Phil, Trans, 

1810, j3. 178.] 

In the first communication which Mr, Knight made to the Society 
in the year 1795, he showed tliat the period to which the existence 
of any one variety of fniit could be prolonged by grafting, was li^ 
mited ; and that any portion detached from an old tree, and trans- 
planted upon a young stock, was not thereby restored to wliat can, 
with propriety, be called a young tree. 

Mr. Knight’s endeavours have, since that time, been directed to- 
ward ascertaining which of the several organs it is that first fails in 
the performance of its proper ofSce in consequence of age, and the 
resmt of his experiments forms the subject of the present letter. 

In the prosecution of these inquiries Mr. Kni^t bears constantly 
in mind the analogy that subsists, in many respects, between the 
organs of animals and those of vegetables ; for though it may not be 
in his power to avail himself of any assistance to be derived from 
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i 0 oli 'iooiGttidemtb it is not inspirobabje that* on the contraiy* aoiM 
new light may be ftirown ui>on the funcftlona of the animal economy 
by investigattons respecting those of vegetablosi where the necessary 
experiments may be repeated any number of times, and where the 
mftaence of efEcient or defective organs may be observed with the 
most deliberate attention. . . 

The parts separately noticed on the present occasion, are the j^ts, 
^6 stem, end the leaves. The roots and leaves have been compiled 
by all naturalists, both ancient and modem, to the intestmes 
lungs of animals. The analogy also, between the sap of vegetates 
and the blood of animals, is very obvious ; and the circulation of sap 
in the former, as far as is necessary to, or consistent with, their state 
of existence, is very satisfactorily established by the exj^eriments for- 
merly communicated to us by Mr. Knight, in addition to tliose made 
by other naturalists. 

With respect to the roots, no experiments appeared wanting to 
determine mat no defect in the action of tlus organ occurs from age, 
and consequently that the debility and diseases of old varieties of 
fruit were not derived from this source. The duration of roots, iu 
<dd coppices, that are felled at stated periods, appeared to the author 
sufficient to establish that the quantity of produce is not diminished 
by ope of the roots. The inability also, of a seedlix^ stock to give 
^ character of youth to an inserted bud or graft, seemed to proi«e 
how little is eifected by undoubted youth of the root, 

Mr. Knight ascertained, however, by an experiment of an opposite 
nature, that the $toch may be afreet^ by the grafi. By planting 
cuttings of some very old varieties of apple, he obtained stoclb 
would soon have manifested the usual appearances of age. At the 
end of two years these were grafted, at about two indies from the 
ground, with new and luxuriant varieties ; and at the end of five 
years the roots were examined, and were found to contain ten times 
as mudi alburnum as they would probably have confined if they 
had not been grafted \ and they were also wholly free from disease. 

Another kind of experiment was next made upon the effiect of 
grafrmg young wood upon old, the old having first been grafted upon 
a young stock, in a aitaation where it would not have survived the 
second or third year. But "^^hen a portion of an old golden pippin 
was thus included between two portions of a crab, &e wo<4 was 
found to ipow just as and to be just as healthy as the stodc 
and brandies. 

In other experiments the nuthor tried the efibet of placing^ung 
grafts upon old ones, that l^long since become cankered. TTm old 
mies cut off atihe of a foot from their originai iunc- 

rieni be tngrafted to ai4 hesJthy varieties, mm he found 

that they became, in peifo^ horn every appear- 

fmee of conker. 

tte oothor having thu;i Oscertained that the debilities of old Va- 
rieties fruit-trees dkl not origifiate in any defootive action of the 

2 b 
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bftik or ftibumum of eithier the stem or the imt, he proceeded to itt^ 
veetigate the states of the leot of the edoculeiatt wnaol shoot. 
With this view various grafts of the golden ][nppin, which were known 
to be liable to decay, were inoculated with buds of new varieties $ 
ensuing winter their own natural buds were removed^ and 
thills that had been inserted were alone allowed to remain. As soon 
as Jps leaves of these began to appear, every symptom of disease wew 
; and each' part of the branch of the golden pippin thus re^ 
piloted, i^peared to perform its oiHce as well as the wood aUd 
tok of the seedling stock could have done witliout this intermediate 
graft of old materids. 

Since the vigour of youth, or debility and diseases of old age, ap- 
peared thus to depend on the quality of the leaf through which the 
sap of plants circulates, in the same manner as the blood of animals 
docs through tlieir Umgs, Mr. Knight considers the conseijuence of 
defective leaves, according to his former views of, the functions they 
perform, of preparing and assimilating the sap transmitted through 
them j and he observes, that the deficiency of power in the leaves is 
(as might he expected) most apfiarent where the redundancy of sap 
is the greatest ; for he finds that the grafts of old varieties are most 
diseased in rich soils, or when they arc applied to vigorous stocks f 
and the defects appear to arise from an accumulation of fiuid in the 
extreme branches and annual slumts, beyond what can circulate with 
efifect through the imperfect leaves that are produced by extremities 
debilitated by age. 

In support of this opimon, of an essential difference between the 
leaves of young and of old varieties, Mr. Knight observes, tliat there 
la an evident iteration in the character of leaves visible in the same 
variety, between ttiose of two years and those of twenty years old; 
and that it is consequently highly probable that still jfurther changes 
have occurred in the course of two centuries. 

From these results respecting the importance of the leaves to the 
well-being of vegetables, the author ventures to suggest the proba- 
bility, that the Abilities of old age in animals may arise from a si- 
milar source, and may be traced to injury primarily sustained by tlie 
lungs. 

It is not merely upon general analogy that such an opinion may 
be supported, but in particular instances of long life in men and in 
domesticated animals, it is observed that those individuals longest 
retain their health, and are most able to bear excessive labout wm^ 
ergt tiy ury to their constitution, in whom the chest Is manffsstly m^t 
oapaOtous. 

On the Gistsardf of Grazing Birds. By Everard H<whe, 

Head April 4, 1810. IPML Trans. 18t0;>. 1$4.) 

Sined the organs of di^stion in those j^uadrupeds Whitdi live 
whe^ upon grass differ considerably in their oonstnmri^ those 
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of dthar qusulrtip«d«; ttvk in greater or degree accorJing to the 
diflferent qualitiee of their food, it wa« natural to expect gome cor* 
respondent pecuHarities in the gksmrds of those birds i^rhich feed cm 
gr«ESs, to fit them for digesting this kind of food. 

With this view the au^or has examined the gizzards of the 
and swan^ in comparisoh with that of the turkey, which feed»|pi a 
difibrent kind of food. 

For the purpose of rendering the fibres distinct, so as easUy tlw 
traced, the gizzards of each were boiled, after having lieen prevfolB 
fitted with plaster of Paris. In the turkey the two muscles, of Whieh 
tlie g^zard consists, are of unequal strength, that on the left side 
being considerably stronger than that on the riglxt. 'fbese muscles, 
by their alternate action, produce a constant friction on the contents ; 
for though the direct pressure inwards is very great, the lateral mo^* 
tion occasions the force employed upon the substances contained, to 
be applied in an oblique direction, as Spallanzani and others have 
observed. 

The internal cavity being of an oval form, like a pullet's egg, 
rounded on all sides, does not allow the opposite sides ever to come 
into contact; so that the food is triturated merely by tlxe intermixture 
of iKxUes harder than itself. 

In the goose and swan, on the contrary, the cavity is fiattened. 
with its edges very thin. The surfaces applied to each other are, 
however, not plane surfaces ; but a concave surface is applied to one 
that is convex ; and in the left side the concavity is above ; but the 
curvature changes, so that on tlxe right side the concavity is bedow. 
In these gizzards the homy covering of their surface is much stronger 
than in the turkey, and rough ; so that by a sliding motion of the 
parts opposed, the food is ground, although they do not admit tlxe 
intervention of hard substances of a large size, and almost without 
requiring such assistance. 

In the lower part of tlxe oesophagus of these birds, the author ob- 
serves an enlargement, which he considers peculiar to them, and 
thinks it answers the purpose of a reservoir, in which the grass is re* 
tmned, macerated, and prepared, as in ruminating anim^, for the 
subsequent process of rumination. 

OAserlMrribiis on Atmospherical Refraction as it affects astrommictA 
Observaiions ; in a Letter from S. Groombridge, Esq, to the Rm, 
Novil Matelyne, Astronomer Royal, Communicated 

by the Astronomer RoyaL Head March 28, 1810. [PAiV. TrOns* 
1811), JEX. 190.] 

Mr. Orbombiidge being in possession of a tmnmt circle four feet 
in dkmeter, made by Tro^^bton, undertook a series of observations 
ufibrt citcnmpdbu^ for the purpose of determining the latitude 
of his dbisrvatery. 

2 B 2 



Ah hi» instrument had the adrantiige of being ixed upon stone 
piers> which are not liable to partial expansion, and as the siae of 
the instrument itself seemed to liim better adapted to determimng 
the real quantity of atmospherical refraction than any which had 
been before employed for the same purpose, he extended the range 
of ' li$s observations as low down towai^ his north horizon as h^ 
situation would permit. For this purpose he selected fifty stars of 
d^fehent polar distances, and of these he made, upon the whole, up- 
wards of 1000 observations. 

’‘Hie observed zenith distances being first corrected by the usual 
equations, so as to reduce them all to the same period, January 1 , 1 807, 
a correction is next made for refraction, aocoiding to Dr. Maskelyne's 
last precepts, in which the refraction at 45° is estimated at 56^*', 
with due allowance, as usual, for the states of the barometer and 
thermometer, as noted at the time of observation. 

Bince the co^latitude is equal to half the sum of the real zenith 
distances of any one star tliat has been observed, both above and be- 
neath the pole, it is evident that the same result should be obtained 
from stars near the pole, as from those which are more distant, aiPter 
all the requisite corrections have been rightly made. But since, by 
the author's observations, his co-latitude deduced from distant stam. 
which are subject to greater refraction, was found to be about 2^'' 
greater than from stars near the ^le, he presumed tliat the allowance 
of hr mean refraction at 45° was too small. For if both the 
greater and less refraction be increased in the same ratio, the cor- 
rections thus made will be unequal, and their difference may be made 
to remove the inequality of the co-latitudes, as deduced from the 
mean of 56^'^ 

FVom the mean of 13 staw, which do not pass lower than from 
the zenith, compared with the mean of 21 stars, between 60° and 78° 
zenith distance, Mr. Groombridge infers that the mean refraction is 
really as much as 58^' and a small fraction ; and accordingly, in his 
table of observations, he gives corrections computed according to this 
supposition, whereby his column of co-latitudes is rendered uniform, 
without departing from tlie law of refraction at different altitudes 
laid down by Dr. Bradley. 

llie deductions thus made from observations on the fixed stars, 
are next compared with those obtained from the meridian alti- 
tudes of the sun at the solstices, which he thinks afford satisfiic- 
tory proof of their correctness; as the latitude of his observatory, by 
the former method, was found to be 51° 28' and by the latter 
5i°28'2"’85. 

The author proceeds to ascertain the difference of latitude between 
the Royal Observatory at Greenwich and his own, by cewnparison of 
his observations of the zenith distance of y Draconis, with some of 
the nune star communicated to him by Ik. Maskelyne; and bysimt- 
ter coxaporison of zenith distaxmes of other stars observed at the 
Royal Observatory by Colonel Mudge with the zenith seotoT. 
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He next compares the refraction above deduced, vrlth the results 
of other astronomers. Piazzi. having an instrument which turns in 
azimuth, has deduced the actual refinctions at ail distances from 
the zenith, by means of numerous observations on Procyon. a Lyres, 
and Aldebaran/ at various idtitades, from 33*^ to 69^ zenith distance, 
in addition to several circumpolar stars. Plazzi's result is, that the 
mean refraction at 45° is 57'^*d, which is less by eight tenths of a 
second than that of the author ; but by the present French tahlea it 
is stated to be 58''*2, which, on the contrary, is rather greater. But 
beside the difference in the quantity of mean refraction at 45°, Piazzi 
observes that the law assigned by Bradley does not obtain ; for though 
the actual refractions, so far as H0° from the zenith, are, in fact, greater 
than was supposed by Bradley, the refractions witliin the remaining 
10° of the horizon are leas than he su])posed them to be. 

In the series of observations given by the author, a similar want 
of conformity to Bradley's law is ol)servablc ; and he observes, that 
the change of difference, from greater to less, takes place at 80° 
zenith distance, which is the same point of the hea^^s assigned by 
Hazzt. 

Mathematicians, who have endeavoured to reconcile the known 
laws of refraction through different media, with the actual quantity 
deduced from observation, have proved that tlie refractions vary nearly 
as the tangents of zenith distance ; but in order to reconcile this rule 
with the fact at low altitudes, they have found it necessary to intro- 
duce a correction of the zenith distance, and have invented a formula, 
consisting of a tangent of the zenith distance, diminished by some 
multiple of the refraction. ITie magnitude of this multiple Ims been 
estimated differently by different authors. By Simpson it is rated 
at 2*75; by Dr. Bradley 3; by Bougucr 3*23; by Cassini 3 •226. 
Mr. Groombridge computes that tiiis multiple should be as much as 
3 ^ 3625 . 

In addition to the above endeavours to determine the mean re- 
fraction, and its variations at different altitudes, the author also con- 
siders the corrections which should he made for the states of tlie ba- 
rometer and thermometer, and explains the means by which he de- 
duced those that he lias adopted, in order that any error therein may 
be more easily detected. 

Extract of a Letter from the Rev> John Brinkley, D.D. F.B.S. An- 
drew's Professor of Astronomy t» the University of Do6/ia, to the 
Rev. Nevil Maskelyne, D.D. Astronomer Koyolt on the ca- 

nualParaliasof aLyra, Read April 12, 1810, [PAi/. iVciwr, 1810, 
i?.204.] 

The principal object of Dr, Maskelyne in making this communi- 
cation. is to inform the Society of a discovery, made by Dr. Brinkley, 
of the parallax of the annnal oihit, which he has ascertained by oh- 
semtions on a Lyrse. 
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"ilie fix«t MFven obverv^tions were made" 
near oppoi»tion» the next eight near > 

conjtinotbn. ^ 

llie next set were set'en at oppositian, ' 

and eight at oonjunetton j' 

The kat set eight at opposition, and eight 
at conjunction ... * / 


Hieeotnparison 
of these gave a 
result of . * . • 

giving 

gave 


L. FST. 


tt 

2- IB 

2*3-2 


S)7-5€ 

So that by the result of 47 observations, the result i» 2'^’ 52 ; and 
Dr. Brinkley adds, that from the confidence which he has now ac- 
quired in hie instrument, he has no doubt that the annual parfdhuc 
exceeds 2'^ 

This letter also contains some remarks upon refraction with the 
co-latitude of the Duldifi Observatory, as deduced by means of dif- 
ferent formulee. Prom these it appears, that the agreement by De- 
latnbre's tables is nearer than by Br. Bradley’s own formula; but ^at 
Dr. Bradley’s formula, by means of a slight correction, gives a table 
preferable to that of Del^bre. 

Br, Bradley’s is 

56"-9 X timg. (zen. dist. - 3.Refr.) x ^ 

Dr, Brinkley*s corrected formula 
66-9 X tang. (zen. dist. — 3-2 Rcfr.) 

29'o 450 + fe 


On the Mode of breeding of the Ovo~vmparvm Shark , and on the Ac- 
tion of the fietal Blood in different Cluseee of Animah. By Eveiard 
Home, Esq. F,R.S. Read June 7, 181 6. [Phil. Trans, 1810, 

p. 206.] 

With a view to understanding more fully the structure of the 
Squalus maximus, of which Mr. Home has lately ][>ublished an ac- 
count, he has examined with attention that of the Squalus acanthius, 
which appears to resemble it closely in its internal sf^cture, and has 
the advantage of being very easily obtained upon the Sussex w^ast, 
where it is very common. 

After describing miautcly the external organs of generation in 
both male and female, the author traces the progress of the ovaria 
from the time that the yolks ore no larger Hum peas, till they become 
as largo as walnuts, when they ppss into Hie .ovkluct. Tlie number 
of yo^ differs in diferent fi^ ; and even in the same fish Mr. H. 
has seen five yolks in one ovarium and only two in the other. 'IHie 
oviducts then enlarge, and become exceedingly extended, and divided 
by oimtraction of its coats into three cavities, the last of which is ten 
inches in length, and is that in which the eggs are retmned . till tbe 
young fishes are formed, and capable of tolu^ care of themselves. 
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ISie hcrwcmr, are not loose as in the oviducts of birds, but arc 
group^ together to the nustiber of thtee, ( 0 m, or five, in membra* 
nous bags, containing a transparent My, in vrhich the young hah 
swims d^ut after it is famed, with we attached to its belly by 
a long chord, consisting of blood-vessels. If the bag be torn and 
the taken out and put into water with its yolk attached to it, it 
swims about ; but if the vessels of the chord are wpunded, it dies im^ 
mediately. 

The author is of opinion that many of the shark tribe have this 
mode of hatching ; but with respect to the large shark between the 
tropics, the fact has been already observed by Dr* Pahick Eussell# 
who in oneinstance found twenty-one youugoaes in the right oviduct, 
and twenty in the left. 

llie gelatinous liquor surrounding the ova being found to differ in 
its prc^rties from ^eir animal jellies, excepting that with which the 
ova of frogs are surrounded, Mr. H. procured some frogs that he 
might watch the formation of their jelly, and examine its properties. 
No change was observed to take place in their ovaria through the 
winter, but on the lOtli of February when a portion of oviduct was 
immersed in water at 60^, it swelled to double its size, and even lai^r 
when the water was warmer. On the 25th of February a portion of 
oviducts only two or tliree inches long, being put into vrater at 120®, 
swelled to such a mass of transparent jelly as filed a half pint tum^ 
bier. This substance resembled what is occasionally found on the 
ground, and on the branches of trees, and is called star-shot jelly ; 
whkh by Penpant has been supposed to be brought into that state in 
the stomachs of herons and of other birds that feed on frogs, and 
then rejected by vomiting. 

Mr. Bmnde was consequently requested to moke a comparatiye 
examination of the jelly from the shark, of the jelly obtained from 
the oviducts of frogs, and of star-shot jelly, procured from Lanooln- 
shire ; and he found them to agree perfectly in their properties. 

When dned they become brittle, but when put into water, they 
expand again to thdr original bulk, even although the heat of boiling 
water has been applied for drying them. Water does not appear to 
dissolve any portion of them even by boiling; they dissolve, however, 
% acids or fay alkalies. As none of the solutions are precipitated by 
tenin, the substance disfrnctiy differs from s^latin; and as ijt is not 
coagvdated by heat, by acids, by alcohol, or by electricity, it differs 
equally from albumen, and must be considered as of a peculiar nature 
not yet described. 

The subsequent part of Mr. Home’s (xmtmunicatkm relates to the 
pmmaoA for supplying the fretus^of different hnimals with ak. 

Ilw ova of many foh aie laid as nesr the sources of rivers as they 
eah be, for the sal^ of the greater proportion of air contaaned in the 
water. Others are attached to plants which assist tn supplying them 
with oxygen. The ova of sharks and of skates, which have their 
imata too strong to be penetrated by sea-water, have apertures at 
each end for its admissiou and escai^^ 
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In the nvo-vi^fx|>«roii» ishgaiu, whioh me the enbjeets of the 
communioej^an, the ova bein^ contained tBl hateked In the body of 
the dsh» have no hard covering, and are surrounded by sea-water* 
which has admission into the oviduct, by an aperture for that pur- 
pose. 

In the kanguroo, and others of the opossum tribe in New South 
Wales, there is a communication between the uterus and va^gina* 
which answers the same purpose of aerating the foetal blood, which is 
necessary in these animus ; because the young is not, as in others, 
connected with the uterus by a navel-string, but is detached as a sort 
of soft: e^, and consequently cannot receive the influence of the ar- 
terial hiood of the mother through the coats of any contiguous 
vessels. 

On Cysiic Ojnde, a new species of Urinarf Calculus. By WiHiam 

Hyde Wollaston, M.D. Sec. R.S. Read July 5, 1810. [Phil. 

JVans. 1810, p. 223.] 

The calculus, which is the subject of the present essay, is the only 
new species which the author has had an opportunity of observing, in 
addition to five which he described to the Society in the year 1797. 

It appears to be comparatively very rare, as he has hitherto seen 
only two specimens of it ; one in possession of Dr. Reeve of 
Norwich, and the other in a collection of calculi belonging to Guy’s 
Hospital. They are in appearance more like the triple ph^phate of 
magnesia than any other calculus, but are more compact and semi- 
taranaparent, with a alight tinge of yellow. 

By destructive distillation they yield fostid carbonate of ammonia, 
with a heavy animal oil, and tlie residuum is a black spongy coaL 

Ihey arc not dissolved by water, by alcohol, by acetic acid, by 
tartaric acid, but are dissolved by most other acids, by muriatic, ni- 
tric, sulphuric, phosphoric or oxalic acids. 

llxey are diss^yeo also by most alkaline menstrua, as by solutions 
of pure potash or soda, pure ammonia, or by lime-water, and even by 
the fully saturated carbonates of jx)tash or of soda, but not by eaX’* 
bonate of ammonia. 

It is remarked also, that the solution formed with nitric add does 
not yield oxalic add, as the uric add does when similarly treated, 
and does not tom red in drying, but becomes brown, and ulttmately 
blade, when much heated. 

Since this substance yields carbonate of ammonia by distillathm, 
it evidently contains oxygen, but it docs not appear acid, as it dbes 
not redden litmus, but has rather the properties of an oxide, inas- 
much as it unites readily with either add or alkaline substances; 
and the author is induced tq give it the name of cystic oxiide, be- 
cause the otdy calculi hitherto observed have been taken from ^ 
bladder^ 

The autJior takes this opportunity of correcting an Inaccuracy or 
two in his former communication on tlus subject; and he alsoiodds 



377 


woM mpecting the ^eveat quantltiet of udo add 

voided by t^ds lidng upon didfereat kmd» of food, not being pre<^ 
duced by those that Hve entirely upon fish. 

Researches on the osymuriatic Acid^ its Nature and Combinations ; and 
on the Riements of the muriatic Add. With some Experiments on 
Sir^Attr and Phosphorus^ made in the Laboratory of the Royat In-* 
stitution J?y H. Davy, Esq. Sec. R.8. Prof. Chem. RJ. RR.S.E. 
Itead July 12. 1810. [Phil. Trans. 1810, p. 23L] 

llie tendency of the author in the p^ent investi^^on. is to re* 
turn to the opinion respecting the relation of muriatic acid and oxy* 
muriatic acids to each other, 'which was originally entertained by 
Schecle. 

According to that most illustrious chemist, the oxymuriatic was 
the more simple body, and by union with phlogiston became muriatic 
acid. But from many experiments made soon after by BertlioUet. it 
was inferred tliat the latter was simple, and by union with oxygen 
became converted into oxymuiiatic acid. In Mr. Davy's former at- 
tempts to obtain the base of muriatic acid by potassium, he has not 
been able to separate anything from it but hydrogen. In Dr. Henry's 
endeavours by electricity to decompose the muriatic acid, hydrogen 
and oxymuriatic acid were evolved ; and conversely, Mr. Davy has in 
no instance been able to separate oxygen from oxymuriatic acid, or 
even to separate muriatic acid from dry muriates, without the assist- 
ance of hydrogen or water. He has hence been led to doubt the 
existence of oxygen in the substance called oxymuriatic acid, and 
has applied the most powerful means of abstracting oxygen f^m it 
without success ; and indeed Messrs. Gay-Lussac and Ihenurd. in 
their elaborate and interesting experiments, published in the Me- 
moires d'Arcueil, although they maintain that muriatic acid gas con- 
sists of muriatic acid and water, are not able to separate water 
it. but only hydrogen ; and themselves acknowled^ that oxymuriatic 
arid, which they su})po6e to consist of muriatic acid and oxygen, can- 
not be decomposed by any known means. 

The moat extraortoary fact noticed by Mr. Davy is, that when 
riuurcool is ignited to whiteness by the voltaic battery in oxymuriatic 
arid gas, no change whatever is produced, provided that the charcoal 
has l^n previously freed from moisture or from hydrogen by hxtease 
heat. 

The vivid combustion of many bodies in this gas has favoured the 
presumption that it contained oxygen very loosely combined and 
ready to exert its utmost power of affinity : but it is mere presump- 
tion; since heat and light result also from the intense agency of any 
other combination, without the presence of oxygen. 

The resemblance of oxymuriatic arid combined with metals to 
other neutral salts, may be considered a strong argument in favour 

♦ ffemrriunicstcA to the Uoyal Society at the rc^ikc4t of the Managerit of the 
JloySI lasfitution. 
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the |)rc 0 teee «f i^^ but Mn Davy oboe^ 

an cppcMitte doctmie mef be equally naiiiteiued t moe the metals tmiy 
eonsist of bases united with hydrogen, urbioh, by combiniag with oxy- 
muriatic acid, converts it into muriatic acid. A corresponding doubt 
occurs also respecting the nature of hyperoxygenized muriatic acid. 
Does the oxymuriatic acid combine with oxygen as well as with by* 
drogen ? and does it, with the former, produce hyperoxygenized mu* 
riatic acid ? or is the ht^roxygenized acid the of this class? and 
docs this unite with different proportions of hydrogen ? in ord^ to 
answer these questions, Mr. Davy has endeavoured to obtain the 
Beutralizing acid in hyperoxygenized muriate of potash, by distilla- 
ticm with ^ boradc acid; but in this case, oxygen is the chief 
gaseous product, and there remains common muriate of potash, not 
decomposable by any dry process. Other attempts were also made 
to solve the same problem, by attending to the plienomena which 
occur in rite decomposition of various compounds by the agency of 
voltaic electricity. The fact most favourable to the existence of hy* 
drogen in oxymuriatic acid takes place during the electrization of 
oxymuriate of tin. Hydrogen, which in this case is extricated, must 
he produced either by the metal or by the oxymuriatic acid. 

No substance, says Mr. Davy, has less claims to be considered ah 
acid than oxymuriatic acid $ and he considers it a body mti yeseris, 
that has a t^dency to combine '^ith pure indammable matters, form* 
ing what are called the dry muriates. Of this class are the common 
metallic muriates, the muriates of potash, of soda, lime, strontites; 
and baiytes. But there are other bases which in their state of oxide 
unite with muriatic acid gas, and retain the water which is formed 
I'n their composition. Such are, the muriates of ammonia, of mag- 
nesk, of zircon, alumina, and yttria. 

Although the modem chemicid nomenclature accords extremdy 
ill with these views of the composition of the several forms of mu- 
rmtk; acid, and of muriatic salts, the author does not venture to pro* 
pose any alteralimu in their names until their real nature shaM be 
more fully known. 

Among the various compounds of oxymuriatic acid with eombus* 
rible substances, there is one which the author has examined with 
peouHaroare, and with rety sing^ar results. He has on a former 
iDcoasion examined the action of oxymuriatic acid upon phosphorus, 
wad has described two compounds, the one fluid, the otlier solid j the 
first of which, according to the generally-received theory, should coU- 
of muriatic ketd and phosphorous acid ; and the secemd of muriatic 
acid and pho^orio acid. If such were really the case, he imagined 
ft would not be diflicult to obtain the phcMqdiork acid as prm of 
;(he presence of o^en ; and he aeccrrdingly saturated the compound 
with ^re ammoak^ gas, expecting to obtain muriate of ammonia, 
kid phoephlate of ammonia, wmdi, by beiiig heated, would leave the 
phosphom acid in a pure state. 

The ti%de ernnpemnd formed was, on riie contrary, a dry powder, 
not fiiBible by a heat, nor yieWng any gaseous matt^ wbeit 
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amdl ; it dM not «eem to he sohilde m boiling gor in 

muriatic^ aittic« or stdidiufio acid ; neither did atroiig Hxivium of 
oauatio potaeh appear to produce the lenat edhet ; and the only pto- 
oesses by which it appeared to be affected were coKkib«uitkin« or the 
action of fumd potai^« Ih the latter eaae it emitted a amell of atn- 
tnonia ; it appeared to diaaolve in the potash^ which then gave indi-^ 
cation of the acids that had entered into the compoaitkm of ^thb sin- 
gularly intractable substance. 

Amongst the known combustibles, it is observed that charcoal is 
the only one which does not combine directly with ox 3 nniimtio acid 
gas ; but Mr. Davy is of opinion that it does in some cases unite by 
the medium of hydrogen, aa in the state of olefiant gas, and in the 
formation of muriatic etlier. The author expresses a hope that new 
and more correct views of the oomposition of muriatic salts will faci- 
litate their decomposition, and explain, in a satisfactory manner, va- 
rious economical processes, long since practised, for obtaining the 
acid from common salt by means of aluminous or siliceous sub- 
stances, the success of which has in general depended on the acci- 
dental presence of moisture. In this case the alkali forms a glass,^ 
and is rendered useless ; but by the substitution of iron filings, and 
passing steam over the mixture when heated, Mr. Davy has suc- 
ceeded in separating a portion of soda from common salt 
< • 

Obm^ationB npo$i Luminous Animals, By J. Macartney, Bsq, Com- 

munkated ^ Everard Home, Esq, F,R.S, Head May 17, 1810. 

[Pm, Tram, 1810, p. 258.] 

Although the property of emitUng light, wliich is possessed by 
some animals, has appeared interesting to naturalists of all ages, and 
although many detached memoirs have boon written upon the sub- 
ject, the author observes that the history of these animals is still ex- 
tremely imperfect ; and he endeavours to supply the defect by enu- 
merating all the different animals which, to his knowledge, possess 
that property, and to ascertain, by dissection or (Otherwise, tiie parts 
of their bodies from whence the light issues, and, by experiment, to 
discoy^ the circumstances necessary or accessory to the emission of 

The genera in which in^viduaie certainty luminous are to be 
found are as many as twelve in number I^ere U one speoies of 
Phplas amongst the moUusca. Among insects are seven genera; 
fclater, Lampyris, Fulgora. Pausus, Soolopen^ Cancer, andMtmo- 
qui^us. Among tiie worms is one. Nereis. And in the ciiuui of xoo- 
ptoes, the tiiw genera Medu^ Pyrosoma, and Pemmtulsu 
. Tim immepix^erty 1ms also been asciis 

in the authorVesthiuitioa, thfy Imve imobaldy^l^ that re- 
putation by occasionally evolving light after death. 

it has uko been said, that ^ Lum^cm lerrestrist or common 
hsa feund to be luininous several days together ; 
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but it doei not »eem pz^abU that such a property (if it exited) 
could be overlooked in an animal so extremely eommcm. 

Hie luminous property of the Pkoia^ dactylns was observed by 
Pliny to be communicated to the hand that touched it ; and this has 
been confirmed by Reaumur. 

Of the genus Elater there are diree species luminous^ one of which, 
the nocti&cusy is so briUiant, that it was employed by the South 
American Indians for the purposes of illumination. 

In die genus liampyris there are many species, at the head of which 
is the Lampyris Hoetihtea, or common glow-worm, which may serve 
as a specimen of the manner in which the light is produced by the 
rest. In this species the light lasts only during the breeding season ; 
and as it is confined to the female insect, it would appear to answer 
the purpose of guiding or inviting the mole. But it has been observed 
by Montbeillard, that the eggs arc also occasionally luminous ; and 
Mr. Macartney confirms this observation, as he once saw a quantity 
of them shine unremittingly for several days together. 

Of the genus Fulgora, only three have been jmrticularly noticed 
for the li^t they yield, «^the lanternaria, Candelaria, and pyrorhyn- 
chui ; although it is probable, from their structure, that many others 
of the genus jiossesB this projierty. 

The PausuB is remarkable only for the situation of its light, which 
is carried at the extremitjr of its hutennse. 

The Scolopendra electnea is not uncommon in this country ; and 
yet the light has not often been observed. According to the author^s 
observation, the light is communicated, and remains visible for some 
dme on a hand that has touched it ; and, in one or two instances, 
i'^isects which had been long confined from the light did not appear 
luminous, but acquired this nuailty after being for some time exposed 
to daylight. 

'Fhe &i»cer fulgem was discovered by Sir Joseph Banks, who ob- 
served that its whole body was iUuminated, and produced very vivid 
flashes of light. 

Of the Monoculi, the author reckons three species that are lumi- 
nous ; one discovered by Godebeu de Riville, and two by Capt. Hors- 
burgh. 

With respect to the Nereii mctiluca, to which the light of the sea 
has been ascribed by Vianelli, Griselini, Spallanzani; and others, in 
various parts of ^e Mediterranean, and by Adleo in l^e African and 
Indian oceans, the author is of opinion that it never ap|)ears on the 
coasts of this countij, and that the light of the sea, which we mOst 
flremiently witness, is caused by Medusae. 

Of these, the largest is ^e Medmm pelhcms, discovered by Sir 
Joseph Banks, along with the Cancer fulgem, in Ins voyage with 
Gapt, Cook between Madeira and Rio de Janeiro. This is sit indies 
in diameter. The dei^ribed by Taskal is tbte indhes in 

diameter. 

Another Medusa was discovered by Spdlanxani in the Straits of 
Messina: it is said to be as bri^t as a torch, and Visible attbe de^ 
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9f thirty ^five f<^t below the cui^ace of tihe iea* As this light ooca* 
fiionally duappearj» entirely, and reappears after a considerable inter- 
val, Spallanzani supposed the animal to be luminous only when 
iu motion, and that the cessation depends upon its being at perfect 
rest. 

The PyroBoma Ailanticum^ discovered by Peron, teems confined to 
certain latitudes, and its light, like that of the fi)nner, is su]:^Kised to 
be visible only during motion. 

Mr. Macaituey has himself discovered one Beroe not before ob- 
served, and two Medusae, unless one of tlie latter be, in fact, the 
Medu$a hemispharka of Gronovios and of Muller, wlu> did not per- 
ceive it to be luminous. The second Medusa, from its extreme mi- 
nuteness and brilliancy, he calls M^edma acintillam : on account of 
its smallness it cannot be separated from the water but by straining 
through a cloth. When a small number of them are put into clear 
water, it is difficult to distinguish them while separate, on account 
of their minuteness and transparency ; but as they gradually collect 
at the surface of the water, they then appear together of a dusky 
straw colour. 

It is to this species of Medusa that the author is inclined to ascribe 
many phenomena of illumination of large portions of the sea which 
have t^n described by navigators. 

In some instancan the sea lias been compared to a plain of snow. 
Capt. Horsburgh saw it of an uniform white colour, like milk, on the 
Malabar coast, and says it has frequently that appearance In the 
Banda Sea. I'hc same was observed by Mr. Langstaife in a voyage 
from New Holland to China ; and it was ascertained by liim to arise 
from numerous minute bodies of the size of small pins' heads, which, 
when lifted out of tlie water by lulhering to the hand, were found 
connected together as a chain. 

At Margate the author has seen these in great abundance ; and in 
certain parts of Milford Haven they are generally so numerous, that 
on one occasion he separated, by straining, a pint of Medusoe from a 
gallon of the water. 

Mr. Macartney next examines the particular structure of those 
insects which possess distinct organization for the jiroduction of light ; 
os, the various species of Lompyris, Hlater^ Fulgora, and Pausus. 

llie light of the genus Lampyris resides generally in the last rings 
of the abdomen. In tlie common glow-worm these rings are very 
transparent, and there is diffused over their internal surface a yellowish 
substance that has been compared to paste ; but the author observes 
that the matter is organized. He remarks, tliat in the last ring 
of the abdomen there ate two amali sacs that emit a light brighter 
tiasm the rest, and apparently less under the control of the will, as it 
is more permanent. 

In the EhUer no^HheUB and EUder ignUn$, there is a similar soft 
yellowish substance underneath the corselet. But in those of the 
gmuw Fulfora, which the authorhas had opportunities of examining, 
pecutiar matter was not distinctly observable. 



In fi6ne of these animdb eoizid Mr* Maeartney discei^ that the 
lumiootts Qxgatiswere supplied dther ivith uerves, orifnth air tubes> 
better than other parts of their bodies* 

Wi^ the exception of these insects, in which the light is conned 
to particular parts, the exhibition of light appears to the author to 
depend on the presence of a fluid matter ditfused throughout the 
whole body of the animal. 

By squeezing the fluid of two large Medusffi into a gloss of well** 
water, it Was rendered luminous for nearly on hour and a half. Agi- 
tation also occasioned a fresh appearance of light after that peri^, 
and even after agitation ceased to produce any effect, an increase of 
temperature rendered it again luminous for a short time. 

Since the phenomena of animal light have been attempted to be 
explained in various ways by different authors, and since tlieir expe- 
riments are in many respects at variance with each other, the author 
adds a series of experiments of his own, from which he draws his 
own concluaions. 

A glow-worm lived, and emitted light, nearly two hours in a glass 
of water, though thus confined from oxygen. 

The luminous substance, after being extracted from glow-wonna, 
gave no light. 

The luminous sacs, on tlie contrary, after having been cut out from 
rile tml of the glow-worm, contiftu^ to emit light several hours in 
the atmosphere ; and when put into water the power was prolonged 
to forty-eight hours. 

By application of heat they were not rendered more luminous, afld 
had ru) tendency to active combustion, like phosphorus. 

The luminous part of the glow-worm appear^ to raise a delicate 
thermometer, somewhat more than other parts of its body ; but of 
this fact the author is not confident ; but when the luminous sacs 
bad been separated from the body of the animal, these had no eflfect 
on the thermometer, though they continued to emit light. 

By heating some water containing Medusae, the brlBiancy of their 
light was very much increased ; but they were killed in less than a 
minute. 

Some of rile same Medusm, being put into spirits of wine, emitted 
immediately a strong light, which continued till they died. 

The Medusa scintilims, or kemispharica, being put under the re- 
cover of an air-pump, in a vessel of water, continued to emit %ht, 
notwithstanding complete exhaustion of the air. 

A Medina, upon being electrifled by sparks from an dectric ma- 
ddne, was not excited to gfre out light. But when shocks were 
tntns>tdtted through a collection M Medium kemspheerimt they were 
eimited, and shohe wirii gxeat brilMan^ 

From these experiments, says the author, it appears riiat the In- 
ndnems substfkime is by no mdms of the nature ik jMouphotm, as it 
often showsthe etrong^ light when excluded from oxygen ^ ; and 
so ifkr from unde^ any process of oombttsdon, it is incapaMe of 
being inflamed ; that inOrOinm of heid diuring tlie shixu^ 



worms b merelj mi accom^mimsnt^ not m eSiect of tbe pKeiiaii|iendn; 
and that heat dud electricity act merely like other stinuili upon the 
eital powers of the animal. 

Obmvations and Satperments on Pus. By George Pearson, M.D. 
F.R.8. Read July 6, 1810. [PAi/. rroits. 1810, p, 294.] 

The author iirefacea the account of his experimeiita and obsem>' 
tions on the nature and properties of purulent fluids, by an etjoao^ 
lo^col disquisition concerning the origin of the word Pus, and the 
various senses which philologists may discover for the word irww, be-i 
sides tlie distinct signification given to it by Hippocrates, of a thick, 
white, inodorous, uniformly smooth fluid, wlxicb is contained in an 
abscess. Prom the etymology, Dr. Pearson next proceeds to the 
history of the several opinions that have been entertained respecting 
the formation of purulent matters, and of the characters by which 
different persons have endeavoured to distinguish real pus, from such 
purulent fiuids as ought rather to be considered as modiiioations of 
mucus. Since nothing appears to have been added since tlie date of 
Mr. Home’s dissertation on pus, which was written in the year 1 796« 
Dr. Pearson’s history concludes with an outline of Mr. Home’s ac- 
count of the nature of pus. According to him, pus is composed of 
globules swimming in a transparent aqueous fluid. Hie globules, on 
which its opacity depends, are formed subsequently to the secretion 
of the transparent fluid. They are not soluble in cold water, like 
those of blood, but are decomposed by boiling water ; and the fluid 
in which they swim is not coagulable by heat, as serum, but is cp- 
aguiable by sal-ammoniac, which does not coagidate serum. 

Dr. Pearson’s examination of pus is divided into six sections, of 
which the first treats of the simple and obvious properties ; and he 
distinguishes four diflferent kinds of pus. 

1 . Ihe cream-like and equally consistent. 

2. The curdy of unequal consistence. 

3. The serous, or thin kind. 

4. The thick, viscid, or slimy. 

Of course, as he examines, under the name qf pus, fluids so dif- 
ferent from each other, he obtains results which diflFer accordingly 
in the qualities and (quantities of their iugre^ents. 

In the second secnon the agency of cmoric is observed. 

According to the author, nil kinds of pus are coagulated between 
160® and 165® of Fahrenheit. By continued heat die water is eva- 
porated, and there remains a dry brittle moss, amounting to about 
one seventh or one eij^hth of the original weight. By exposjore to 
greater heat in a crumble of platina, the greatest part of this resi- 
duum was consumed, and rented ^y the salts of the serum 
fused together, and amounting to wiwtb# of tlia 

arimmU quantity of ims enqpto . 

Hiese, says the author, consisted chiefly of muriate of soda, p^t 
pbate of lime, potash, with strong indication of carbonate of lime, 



and a beside traces of pboi^hate of magmesia, oxide of iron^ 

and titt^able matter (probably silica). 

Ube different kinds of pus are next mixed with large quantities of 
water, and the matter which subsides examined separately hrom the 
water. In the same manner they are next mixed with alcoliol, and 
afterwards with acetic acid, but without any remarkable results. 
J>r, Pearson also made various attempts to discover a criterion by 
wluch to distinguish pus from mucus ; but after trying the agency 
of sulphuric, nitric, and muriatic acids, he says he could by these dis* 
cover no constant characteristic property of these substances by such 
experiments. 

By aikidies also, he was not more successful ; nor did the subse- 
quent addition of acids to the solution afford criteria wluch could be 
depended upon, as has been supposed by otlier experimentalists, 
i^ter trial of several different neutral salts, he observed the same 
effect hrom sal-ammoniac which had been noticed by Mr. Hunter, 
and was considered by him as coagulation : but Dr. Pecurson gives it 
the name of inspiasation, and ob^rves, that this effect is not pro^ 
duced in expectorated matter by the same salt ; so that this is un- 
doubtedly a criterion, as it was supposed to be by Mr. Hunter. 

From the whole of his experiments. Dr. Pearson infers that pua 
esoenrially oonsisto of three distinct substances : first, an animal oxide 
in tibe form of fine curdy particlas, not soluble in water, not coagu- 
lable into one mass by iiot wato ; secondly, a limpid fiuid, like 
senna of blood, and like it ooagulable by heat or by alcohol ; and 
thirdly, innumerable spherical particles, visible only by the micro- 
scope, not soluble in hot or cold water, and specifically heavier 
thail water. 

He observes also, that other extraneous matters are sometimes 
mixed with pus ; that whenever pus is fetid, it is in the state of pu- 
trefactive fermentation ; that the several ingredients in pus ore pro- 
ducts of secretion ; that the varieties of purulent matter dep^ on 
the proportion of its essential ingredients ; that tlie saline inj^edients 
hefi>re named are dissolved in the serous fiuid, and that the quanti^ 
of these is less than in an equal quantity of expectorated ma^r, but 
more than in an equal q^uantity of aerum of blood. 

' lhat bemdes the coumstenoe of pus depending upon the proportion 
of its essential ingredients, some difference may sdso arise thn 
mode or state of coagulation of the matter which gives the opacity. 

Acemdiag to the above inferences, the author conceives that a 
dybrinct and definite notion of the substance to be considered as pus 
is coddbited, and that it will now be readily asceitained what is and 
is not by a few eai^ experiments, 

Hat since it is fi^uenriy by the adhiixture of other matr 

tees, fud a degree of ambiguny arises, esf^ially in pulmonic die- 
he eonciudet by endeavattring to ducidate the subject, by te* 
nmrt^ op pn#^ matters expectorated jn diHe^ent cajies of puji^ 
nums^di^ 



Ilte Iberian Zr^chere. On some of ihe pamlnnaiions of 

Gas and and on the chemicdi Rekttione of these ^in<djpkst 

to in^an^ikaole bodies. By Humphry Davy, Msg, LL,0, Bee, R,8, 
F.n,BJE,MMJ,A, ondMMJ, Read November 15, 1810. [PM. 
JVdaa. 1811,p. L] 


Mr. Davy, having in Mb last communication to the Soekiy ex- 
preased Ms l^lief that the Bubatance called oxymurlatic add gaa hai 
not yet been decompounded, but is simple, as far as our present 
knowledge extends, and having been confirmed in that opinion by 
subsequent experiments, endeavours,, on the present occasion, to se- 
lect such experiments as tend to illustrate more fully the nature, pro- 
perties, and combinations of this substemce with indammable bwles, 
and compares its properties with those of oxygen, to which he oon- 
dders it as bearing the dosest analogy. 

When potassium b exposed to oxymuriatic gas, the intensity of 
their mutual attraction occasions spontaneous inflammadon. Ten 
grains of potassium absorb about eleven inches of the ^ ; and Ihcy 
form a neutral compound, wMch is the same as munate of pOtaiin 
which has been ignited. When this metal or sodium are burned in 
oxygen gas, the combustion is much less vivid, since their attractionB 
for oxygen are feebler than for oxymuriatic gas ; and the alkalies, 
potash; and soda, are formed in a state of extreme diyness ; but under 
certain circumstances they ate liable to combine with an excess of 
oxygen, and to become peroxides, as observed by Messrs. Gay-LussaO 
ana Thenard. 

The oxides, when newly formed, being perfectly dry, require a 
strong red heat to fuse them. When sm^ quantities of water are 
added to them, they heat violently, and are converted into hydrates 
that arc easily fused, and are in a certain degree volatile. 

Bjr ignition they do not lose the whole of the water, but retain a 
portion, as has tieen observed by M. Betthollct and M. D'Aroet. 
Mr. Davy’s method of ascertaining the quantity of water retMned* 
was by means of the boracic acid, previously dried by heating t6 
whiteness for nearly an hour; and he found about 16 per oent. in 
potash, and about 28 in soda. But when potassium, or re- 

cently pre;[)arcd fbom potassium, was employed, and combined trith 
dry bomic acid, no moisture whatever was extracted. It is evideht, 
thercfbre, that common potash and soda are hydrates, and that Ihe 
cmapounds formed by the combustion of the alkaline met& aik pure 
metallic oxides, fSree from water. 

If one pain of potassium be burned in ^ it absbrbs 

half a cubical inch, and if tihe oxide so fmimed be subsequently ex- 
posed to oxymuriatic then one and one eighlh cubic inch of this 
urc sorbed, ana toe half cubic inch of oxy^n is extricated, 
dry or petUxide of are in dXymU- 

liftlae gaB, molstuie is extricateo, exeepringr lirheh the gas iCsd^ 
co ffit ahis aqueous vapour. But when muriatio acid gas w«u» iutrodtiM 
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to {K)ta8h Ibmed by the combusticm of potBMuttknu then water was 
inetaiktily and otymunate of potasaium. 

The phenomena when sodium or soda are employed* are precisely 
analogous to the former; but the quantity of oxyg<m absorbed by 
sodium* and extricated fiom it by oxymuriatdc gas* is very nearly 
twice as much as with potassium. 

When two parte of potassium are heated with oommon salt that 
has been previously dried* the salt is decompounded ; and one part 
of sodium is obtained in a very pure state by an extremely easy pro^ 
cess. 

fVom the experiments on sodium contained in the last Bakerian 
lecture* Mr. Davy deduces the elementary number 22, as representing 
ihb proportion in which it unites with different bodies. 

He observes also* that the proportions ascertained on the present 
occasion to exist in the hydrates of potash and of soda, acco^ with 
the supposition that they each contmn one part of water* combined 
with one of the respective alkali. 

The proportions also of potash or soda in different neutral com- 
Iffaations by riiese estimates (says Mr. Davy), will be found to agree 
very neariy with those derived from the most accurate analyses ; and 
as one instance* he refers to Dr. Marcet's analyris of muriate of soda. 

Since the muriates of barytes, lime, and stronria* when thoroughly 
dried by exposure to a white heat* are not decomposable by boracic 
acid* or by any simple attractions, Mr. Davy was led to suppose 
that they consisted of their peculiar metallic bases* oombtned with 
oxymuriatic gas ; and he is conffrmed in this opinion by. tihe result 
of other experiments ; for when these earths are heated to redness 
in oxymuriatic gas* the same dry muriates are iormed. and oxygen 
is expelled. The proportion which this oxygen bears to each earth* 
Mr. Davy has not yet ascertained ; but he found it to be in the con* 
stant ratio of one to two in volume of the oxymuriatic gas employed. 

When diy quick-lime was heated in muriatic ^* water was im- 
mediately formed ; and it can hardly be doubted, says Mr. Davy* 
riiat this arose from the union of hydrogen firom tbe acid with oxygen 
frbm the lime. 

The author next endeavoured to obtain the metals of barytes* 
strontia* and lime* from their muriates by means of potassium ; and 
timugh be did not succeed in separating them, he is of opinion that 
eitlier, the bases of the earths were wholly or partially deprived of 
oxymuriatic by this process* or that the potassium had entered 
into triple union with their muriates. 

Whmi small portions of the common metals were heated in oxy- 
ximriiiric gas* they each inffamed* with the exocmtion of gold* silver* 
and lead. 

The pcodnet from arsenic was butter of arsenic htgtily volatile; 
timt antimo!^ was batter of antimony easik Seised* but cryaferiU 
liiiid wlien cold. Those from tellurium* rinc, aod bismutii* were very 

riauiiw to ^ 
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Diet ptndttct from mercury 'ww corrosive sublimate. 

Tim oompotmd formed wi& Inigbt biovn^ iridescenl^ 

IHte tibe BIba mm ore^ volatile at a very moderate heat^ and forming 
brilliant cr 3 r 8 tals on aidea of tbe yeasel. 

Tm aibi^d Libaviua'a liquor* baving itaueual propertieB. 

When instead of the metab themeelvefi tiieir oaddes were exposed 
to the action of oxymuriatic gas, oxygen was given off* in moet oaeea 
at a heat belo w redneaa ; and the quantity 'waa the same as had been 
previously absorbed by the metals. 

From the whole of the present scries of experiments* Mr. Davy de^ 
lives confinnatiem of his former opinion respecting the simple nature 
of Dxymuriatic gas, the leading property of wluch is its tendency to 
unite with inflammable bases, forming binary con^munds. Since iha 
affinity is in most cases greater than that of oxygen, it ei^r pro- 
duces the expulsion of the oxygen, or causes it to enter into new 
combinations. He considers the oxygen that is expelled to arise &om 
the oxide, because it is in proportion to the quantity which the oxide 
contained, and bears no relation to the quantity of acid. 

If the oxymuriatio gas consisted of any acid matter combined with 
oxygen, its acidity, says Mr. Davy, should appear when it is united 
to phosphorus. But when two parts of this gas are combined with 
one of phosphorus, the compound has no effect on litmus paper, and 
does not act on dry lime or dry magnesia. But by imion with fay** 
drogen it forms an acid ; in the some manner oxygen communicates 
aeia properties to sulphur and phosphorus. 

Although its affinities are in genera] superior to those of oxygen, 
Mr. Davy notices some exceptions. For instance, the boracic and 
phosphoric acids are not decomposed by it ; and the same appears to 
be t^ case with the peroxides of iron and arsenic. 

Of all the different bodies supposed to be elementary, nitrogen i» 
that which has the weakest tendencies to combination in genei^; and 
it does not hitherto appear to have any affinity for oxymuriatio gas. 

With respect to the simple or compound nature of nitrogen. Mr* 
Davy has not yet arrived at any satisfectory conclusion, although the 
general result of his attempts to decompose it has shown an apparent 
evolution of hydrogen, and other effects which could only be ascribed 
to the presence of oxygen. 

But, on the contra^, the numarical e^rearion for nitrogen, which 
oorresponds to 13*4, does not accCrd wim anv simple proporrion of 
osygen and hydrogen ; and this, together with other obmumstances, 
occasion Mr. Davy to resist the Inference of its being decompounded. 

The author concludes with reflections on the nonmnelatare of oxy- 
muriatie gas, and its compounds; since it appears to lum that an 
alteratkm is necessary to assist the progiesa of dii»cussion> 
diffiise Just ideas on the sub^t 

It is to be regretted that we great discoverer of this substance did 
it immetowhifhwe nAghtnowreoiw; 

but his term depU hardly be adopted in the pt^ieoit 

state of science. ' 

' 2 c 2 
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Mr. t)avy^ preferring «ome name founded i^n one of its obvious 
and ehanwteristic projicrdes, proposes chloric pns, which does not 
imply any error, and would not require to be changed, even if it 
shotud hereafter be discovered to be a compound. 

For expressing the compounds of this isubstance with other bodies, 
he is not dispos^ to employ the same term, but proposes adding to 
each base the terminal syllable ine, which is to imply the presence of 
the chloric base. Thus horn silver is to be called argentine ; butter 
of antimony, antimoninc, &c. He concmes also, that by means of 
vowels prefixed to the name, the proportion in which this body is 
combing with others may be conveniently expressed. 

The Croonian Lecture. On $ome Physiological Researches, respecting 

the Influence of the Brain on the Action of the Hearts and on the 

Generation of animal Heat, By Mr, B. C. Brodie, F,R,8, Read 

December 20, 1810. [Pkil, TVaiw. 1811, p. 36.] 

It has been observed by Mr. Cruickshank, and the same obser- 
vations have been made by M. Bichat (in his Richerches Phystolo^ 
gigues sur la Vie et la Mort), that the brain is not directly necessary 
to the action of the heart ; and that when the functions of the brain 
are destroyed, the circulation of the blood ceases only in consequence 
of the suspension of the respiration. 

The former of these observations Mr. Brodie had found to be cor- 
rect ; for if the spinal marrow were divided, though the respiration 
was thereby immediately stopped, still the heart con^nued to con- 
tract, and to propel forvmrd, for a short time, dark-coloured blood ; 
aaod even when the head was entirely removed, if the blood-vessels 
were secured by ligature* the circulation seemed unaffected by the 
entire separation. It appeared, therefore, in conformity to the second 
observation, to cease solely in consequence of the suspension oi re- 
spiration ; but Mr. Brodie conceived that this point might admit of 
diirect proof by experiment ; for in that case the heart should con- 
tinue to act for a greater length of time, if tlie process of respiration 
were carried on artificially. 

The present lecture comprises the details of his experiments on 
this su^ect. 

The first experiment was made upon n rabbit, the head of which 
was removed ^r the blood-vessels had been tied up ; and the lungs 
were then inflated artificially once in five seconds, during twenty-five 
minutes. The circulation of the blood was found to continue the 
whole of Umt time ; but it was observed that no secretion of mine 
took place. 

The second experiment was made tipon a middle-sieed dog, fmr 
the pt]^se of ascertaining also, whether the animal heat was kept 
Up in its natural standard. At the end of two hours the pulse con- 
tinued as high as seventy, but m the next half hour it was found to 
Hofre de^ed rapidly, and the aridfioial lesiniatkmwasdiBcontm 
At the exid of one hour a thermometer in rectum had feOen 6^ ; 
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at the md of two hours it bad fallen 14^^ in the thorax ; and at the 
end of tlie experiment 20° In tlie thorax. 

At the beginning of this experiment the uret^s had been t^ed ; 
and at the end of Uxe experiment it was found that no urine was col- 
lected above tlie ligature. 

The third experiment was made upon a rabbit ; and the artiheial 
respiration was continued one hour and forty minutes. A thermo- 
meter in the cavity of tlie abdomen fell in the first hour from 100° to 
89° ; and in the next forty minutes to 85° ; but in the cavity of the 
thorax it was as low as 82°. 

Since the bltwcl in these exjieriments was observed to retain its 
florid red colour in the arteries, it might be expected, according to the 
common theory of animal heat, to rctmn also its proper tempemture; 
but Mr. Brodie observes, that this must also depend on the fulness 
and frequency of the pulse, together with the fulness and frequency 
of inspiration. It therefore became necessary to attend particularly 
to these circumstances. 

In the fourth experiment, which was also made upon a rabbit, the 
natural insjiirations were imitated as nearly as possible ; and at the 
end of forty minutes the pulse was found to continue as high as 140 
in a minute, but the heat hod declined from 99*^ to 92^°. At the end 
of one hour and twenty«five minutes, a thermometer m the pericar- 
dium was 85°, in the abdomeu 87°. 

In the fifth experiment the pulse continued at 140 for upwards of 
an hour, but the heat in the rectum declined from 101^° to 92°. 

In a subsequent experiment two rabbits were chosen, as nearly 
alike in size and every particular as possible. Both were killed ; but 
one was suffered to cool gradually without interruption ; and in the 
other the circulation was continued by means of artificial respiration. 

At the beginning of the experiment the.temperature of each was 99°. 

At the end of half an hour that of the former was 99° ; the latter 97° 

Three quarters of an hour 98 95| 

One hour — 94 

One hour and a lialf. 94 91 

It appeared, therefore, that respiratbu tended rather to cool than 
to export the animal heat But since it was possible that a small 
portion of heat might be generated, but counteracted by the contact 
of cold air, a subsequent experiment was made, in wluch the large 
vessels of the heart were tie^ so as to prevent any circulation of Um 
blood ; and in this case the heat remaifi^ compax^vdy greater than 
in the former, as the cooHiig effect of the air was not difiused to 
diiMnnt ports of the body. 

JFVoin whole the author oonoludes, 

1st. That the inflneno^ brain is not direclly necessary to the 
aotm of the heart. 

Jhtd. That the interruptiem of the drcidatbn is owing to the atop^ 
page of respixstion^ 
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3rd. That mdum the intiuence of the brain is cut off, the eecretion 
of urine ceanes, and the production of animal heat is discontinued, 
even though the blood is preserved of its florid red colour. 

4th. That, on the contrary, the coldness of the air applied is com- 
municated to the blood, and thereby diffused to distant parts of the 
body. 

On the Expansion of any Functions of Multinomials. By Thomas 

Knight, Esq. Communicated hy Humphry Davy, Esq, LL,D, Sec, 

E.S, Read June 7, 1810. [Phil, Trans, 181 1, p. 49.] 

As M% Arbogast is the only author who has cultivated this past 
of analysis with any great success, it appeared desirable to the author 
to take a different view of the same subject, in order to confiim Ar- 
bogast’s results by a different mode of obtaining them. 

His own method has also the further advantage of arriving at se- 
veral new and remarkable theorems (particularly witli respect to in- 
verse derivation), v/hich probably could not be found liy the method 
of M. Arbogast. 

As far as concerns the functions of a single multinomial, the rules 
are the same as '' hose of Arbogast ; but in the more diflicult cases of 
double and triple muitinomials functions of any number of tdiem, 

the methods of the author are professed to be new and expeditious ; 
and they ore demonstrated with a great degree of facility and sim- 
plicity, the analogy which reigns throughout his manner of 
treating the subject, and which enables the reader more readily to 
retain the rules in his mismoxy. 

0« a Case of nervous Affection cured hy Pressure of the Carotids ; 

with some pKyslologioal Remarks, Ry C. H, Parry, M,0, F,R,8. 

Read December 20, 1810, [PM. Trtms, 1811, 89.] 

In the year 1788 Dr. Parry published, in the Memoirs of the Me- 
dical Society of London, an account of many symptoms, such as he^- 
ache, vertigo, mania, dyspttaa, convulsions, and others usually de- 
nominated nervous, that had been removed by pressure on the carotid 
arterioa, which the author conceives to have opmtted by dimini^ng 
a too violent impulse of blood into the vessels of the brain, and 
thereby obviating excessive imtatkm. 

From various cases which have oocuired to Dr. Parry since that 
period, he selects one which appears to him to a angular iUus- 
trafllon of the principle. It is that of a lady, who, after having been 
exposed to severe cold for some time, was seined with numbness of 
the left side, succeeded by tingling of the left hand, and dea&ess of 
tiU! left ear, succeeded by excessive sen^bility to sound. Ilicse Were 
Mowed by a feeling of contraction or stiffness of various musdea 
that ride, and subsequently fluttering and twitohings of the fmor 
muscles of the fore-arm and of the deltoid ; not, however, so os to 



move her «rm or hand. The rate of these vibrations Avas nmially 
about 80 in a minute ; but were much incre^d from any slight 
cause of general irritation. 

Upon examination of the carotids, they seemed to be somewhat 
diluted, for about half an inch in length ; but in other parts tlxey 
were not larger than natural. The involuntary motions, which in 
this lady were confined to the left side, were not in any degree af- 
fected by pressure of the carotids on that side ; but when the right 
carotid was strongly compressed, all the vibrations were uniformly 
stopped; which, says the author, hardly could occur but from re- 
moval of undue pressure of the brain, and consequent excessive irri- 
tation. 

On the Non-cjeistence of Sugar in the Blood of Persons labouring under 

Diabetes MelUtus, In a Letter to Alexander Marcet, M.D. jF’.JB.S. 

from William Hyde Wollaston, M.D, Sec, R,S, Read January 

24, 1811. {PUL Trans. l8U,p. 96.] 

Dr. Marcet, having been requested by Dr. Wollaston to examine 
whether the serous fluid, secreted in consequence of the application 
of a blister, could l>e impregnated with prusslute of potash, gave to 
a young woman five grains of this prussiate, every hour, till die had 
taken t^rteen or fourteen such doses. After tiie fifth dose, when her 
urine became blue immediately by addition of sulphate of iron, a 
blister was applied, and the serum secreted in consequence was col- 
lected, whilst her urine still indicated the presence of the prussiate. 
But in this serum no prussiate could be detected. 

Dr. Marcet also repeated Dr. Wollaston's experiment on scrum 
derived directly from the blood, but with this variation, that the blood 
was drawn by cupping ; and he could not discover the presence of 
any prussiate. 

The autiior observes, that in several instances in wliich prussiate 
of potash had been taken by otlier persons, it could not be detected 
in their urine. As some of those in whom it failed to appear were 
taking mercury at the time, he conjectured that the difference might 
possibly arise from that cause ; but as in two other fiulures no mer- 
cury was present, he does not lay much stress on that conjecture. 

t 

Reply of Dr. Marcet on the same Sud^ect. 

This letter contains the details of experiments made several years 
since. 

First. On the serum of blood, with a view to discover some easy 
means of detecting the presence of sugar added to it. 

Secondly. Upon the blood of persons whose urine was known to 
contain sugar, for the puqxose of determining whether it was alwo 
present in their blood. 

Thirdly. Upon the blood of pGvmm secreting, by urine, other ingre- 
dients, which had been swallowed for that purimse, in order to ascer- 
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tain whether theee could be detected in tlieir paaeage throim^h the 
blood, from the stomach to tJ^e bladder. 

The method employed by the author for detecting sugar in the 
serum^ was fi^rst to add dilute muriatic acid to the serum, and then 
to heat it till perfectly coagulated. The water which exudes from 
healUiy serum so coagulated, contains scarcely anything but salts, 
which crystallize by evaporation. But if a very small proportion of 
sugar has been previously added, it is immediately detected upon 
evaporating a drop of tliis fluid, by tlie blackness and interruption to 
the crystallization which are occasioned by it. As a further test of 
the presence or absence of sugar, a little nitric acid was added to the 
drop, which in the former case merely occasioned an alteration in the 
form of the salts, but in the latter a white foam rises round the mar- 
gin of the drop, and it subsequently turns black. 

The author next examined the blood of four persons labouring 
under diabetes, whose urine contained sugar, and was satisfied tliat 
no one of them contained a perceptible quantity of sugar. 

Since the formation of sugar did not appear so likely to arise from 
a new power assumed by the kidneys in ^abates, as from a process 
of imperfect assimilation by the stomach, and since the possibility of 
fluids passing from the stomach to the bladder without passing through 
the blood, hod been formerly maintained by Dr. Darwin, it seemed 
desirable to exEunine this point some test more decisive than nitre, 
which was employed by Dr, Darwin. Dr, Wollaston, therefore, made 
use of prussiate of potash for this purpose, which he found might be 
taken without detriment or inconvenience, and could be detected 
with the utmost facility in the urine by adding solutions of iron. 
Nevertheless, no perceptible quantity of this prussiate could be dis- 
covered in the blood taken from the arm during the secretion of urine 
highly impregnated with it. 

The autlior also examined other secretions, as the saHva, and ike 
fluid secreted by the nose during a catarrh ; but he could not per* 
ceive them to bo tinged with the prussiate. 

He is consequently much inclined to the opinion, of the existence 
of some channel of conveyance from the stomach to the bladder, not 
yet rightly understood. For though the agency of an elective power, 
residing in the nerves as acting cause, may account for the transfer, 
yet the channel through which they are conveyed remmna to be <fis- 
covered by direct experiments on living animals, which he has not 
been inclined to undertake. 
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On the Redtificitiion of the Hyperbola by Meane of Tu }0 Rlt^$e$} 
pr&eing that Method to he circuitonot and such ae reqniree much more 
Calculation than is requisite by an appropriate Theorem / in which 
Process a new Theorem for toe Rectification of that Curve is dis- 
covered. 

To which are added some further Observations on the Rectification of 
the Hyperbola: among which the great Advantage of doscending 
Berks over ascending Series, in many cases, is clearly skovm; 
several Methods are given for comjmting the constant Quantity bg 
which those Series differ from each other. By tlw Rev. John Hel* 
lins, B.D. F.R.S. and Vicar of Potter* $- Fury, in Northamptonshire. 
Being an Appendix to his former Paper on the Rectification of the 
Hyperbola, inserted in the Philosophical Transactions for the Year 
1802. Communicated by Nevil Maskelyne, D.D. F.R.S. Astro- 
nomer Royal, Read January 10, 1 81 1 . [PAiV. Trans. 1 81 1 , /?. 1 10.] 

The present coraihunication is designed by the author as an ap- 
pendix to his former paper on the same subject, printed in our Trans- 
actions for 1802. 

Although he acknowledges the ingenuity of Mr. John lionden, 
who devised the rectification of the hyperbola by means of two ellipses, 
and adds his tribute of applause to that which has been iKsto wed upon 
it by the most eminent mathematicians of the Continent, as well as 
of our own country, Mr. Hellins is nevertheless of opinion, that it is 
more to be admired as curious than practically useful ; since it is 
circuitous, and requires much more calculation than will be found 
requisite by tlie theorem, which is the primary subject of this paper. 

Mr. Hellins also culds some further observations on the rectification 
of the hyperbola, and shows the great advantage of descending series 
over ascending series, in many cases, and gives several methods of 
computing the constant quantity by which those series differ firom 
ead) other. 


Oa a Combination of Orymurkdic Gas and Oxygen Gas. By Hum- 
phry Davy, Esq, LL.D. Sec. M.8. Prof. Chem. R I. Read Fe- 
bruary 21, 1811. [Phil. 2Vo»r. 1811, j). 155.] 

The author, having observed the properties of oxymuriatic gas to 
be different in consequence of its being prepared in different modes, 
was endeavouring to determine the nature of these differences, and 
the causes on which they depend, when he discovered the very sin- 
gidar compound which is the subject of the present paper. For the 
mnnation of this compound, he pours a small quantil^ of dilute mu- 
riatic acid upon a large quantity of hypcroxyrouriate of potnah. A 
gas is then disengaged, which is capable of being absorbed by water, 
but may be collected over mercury. It is of a biteht yellow colour, 
approa^ng to orange, and has nearly the specific gravity of oxy- 
munatiegas. 

It oftmi explodes while collecting, in consequence of heat gene- 
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rated ; and it may alvaye be made to explode by the heat of the 
hand, with inatantaneoua extrication of heat and light. Aifter ex* 
plorion the gaa ia found to occupy about one sixth part more Inilk 
than before. From the gae so exploded^ oxymuriatic gas may be 
absorbed by water, and there remains about one third part of 
oxygen. 

'When copper, or antimony, or mercury, or iron, are exposed to 
tills gas, it has no action upon tliem till heat is applied ; but then they 
burn with a very brilliant light, and generally with explosion. But 
rfufcrcoal, which has no aflinity with oxymuriatic gas, bums only with 
a dull red light, by union with the diluted oxy^. 

Ars^c was acted upon without the application of heat. After a 
short time it caused an explosion, and united with the oxymuriatic 
gas. Sulphur caused instant explosion, but was not burned. 

Phosphorus caused explosion with brilliant light; and uniting with 
both constituents, formed phos])horic acid, and solid oxymuriate of 
phosphorus. 

li^en the gas was mixed with muriatic gas, a gradual diminution 
of volume took place ; oxymuriatic gae was formed, and dew depo- 
sited on the sides of the vessel. 

lliese experim snts. says Mr. Davy, enable us to explain tlie con- 
tradictory accounts that have Ijeen given of the properties of oxy- 
muriatic gas, wliich have been confounded with those of the ex- 
plosive compound. That the latter has not been collected before, is 
principally owing to its Iwing absorbed by water, which has genere^y 
been used for receiving the products from hyperoxymuriate of potash; 
au4 since water absom alraut ten times its hulk of this gas, nothing 
could be received in tlje form of gas but the oxymuriatic, till the 
water became completely saturated. 

The violent explosion, accompanied with heat and light, which is 
in this instance produced during the separation and expansion of two 
gases, says Mr. Davy, is a perfectly novel circumstance in chemical 
philosophy ; but he secs nothing in the properties of tliis gas which 
is at variance with the conclusions he has before drawn, as to the 
undeoompounded nature of oxymuriatic gas. llie weakness of 
ofl&nity, with which the constituents are united in it, is, on the con- 
trary, perfectly conformable to the supjwsition of their belonMg to 
the same chum of bodies, and to the idea of tlieir being (Ustmot, 
Ifhou^ analogous specieB of matter. 

Egpermmis to prove that Fluids pass directly from the Stomach to the 
Circulation of the Blood, and from thence into the Cells of the Spleen, 
the Gall Bladder, and Urinary Bladder, without ^ing through ike 
Thcrnck Duct. By Everard Home, Esq. F.E.S. l^od January 31, 
iBllV [PM. TVm. lSll,p. 163.] 

Mr. l^me having formerly found that fluids pass flrom the stomach 
into the oinmlation of the blood without going through the thoracic 
duct, had maintained the spleen to be the channel by which &ey are 



conveyed ; but bringsiforward the present set of experiments to cor- 
rect that opinion, which be finds to be erroneoiw. 

Mr. Brodie having tied the thoracic duct in some experiments of 
his own, It occurred to Mr. Home, that under these circumstances 
the existence or non-existence of any other channel from the stomach 
into the circulation might be fully established. 

A rabbit and a dog were each subjected to this experiment. After 
tying the thoracic duct, a quantity of infusion of rhubarb was inject- 
ed into the Btomach ; and, in an hour after, the urine was examined, 
and found to be tinged with the rhubarb. In the dog, the bile was 
also examined, and found to be tinged with the rhubarl). The exist- 
ence of a channel distinct fh>m the thoracic diict being tlms esta- 
blished, the experiment was repeated on a dog whose spleen had 
been removed four dap previously ; but still the urine became tinged 
with the rhubarb, so that the channel is not through the spleen. 

As it was possible (though not very probable) that the rhubarb 
might, by some anastomosis, obtain a passage through the lymphatic 
vessel, which enters at the angle between the jugular and subclavian 
veins oh the right side, the same experiment was rejieated upon an- 
other dog, in whom this vessel was also secured by ligature, as well 
as the thoracic duct, previously to the injection of the rhubfirb ; but 
in this experiment also the rhubarb found its Way to the bladder, as 
before. When the spleen of this dog was infus^ in water, the in- 
fusion was slightly tinged with the rhubarb ; but when the liver was 
infused, the proportion of blood present was so great os not to admit 
ctf determining whether rhubarb was present or not. 

In some of these experiments the thoracic duct was wounded or 
ruptured, so that chyle was found to have flowed from it, and was 
collected for experiment : in other experiments the duct itself, tlie 
mesenteric glands, and lacteals, were found distended, and the fluid 
was pressed from them for the same puqjose ; but it was in no in- 
stance found to be tinged with the rhubarb. 

lliese experiments, says Mr. Home, completely establish the fact, 
tliat the rhubarb did not puss through the thomoic duct, and also 
completely overturn the opinion of the spleen being the medium by 
winch it was conveyed. He conceives, therefore, that the rhubarb 
Ibutid in the ^leen must previously Imve entered the circulatioii, and 
thence have been deposit^, by secretion, in the cells of the spleen. 
The objection to this opinion is, that there is no excretory duct from 
the spleen ; but Mr. Home observes, that the lymphatic vessels pro- 
baidy perform the ofike of excretory ducts, as they are both larger 
and more numerous than in any oliaer organ of the body. In tibe 
ass^ he remarks, they unite and form one common trunk ; and as 
they teis^matc in tibe thongric duct, it would be a deviation from the 
general plan of the animal economy if their structure differed from 
^t of other lymphatic vessels. 



On the Cmpoeititm of Zeolite. Bp James Bnuthson, Esq. F.BiS. 

. Read Februory 7, 1811. IPhil. Trms. 1811, p. 171.] 

Altibotxgh the substance called Natrolite by Mr. Klaproth has lately 
been found, under a crystalline form, perfectly similar to that of me- 
sotype, M. Hatiy has not thought himself warranted, tom this cir- 
cumstance, to consider these two bodies as of the same species, on 
account of the difference of their chemical composition ; because, 
according to the analysis of M. Vauquelin, there was not observed 
to be any soda in zeolite, but, on the contrary, a considerable quan- 
tity of lime, wliich is not a constituent pjirt of natrolite. 

Mr. Smithson, on the contrary, is inclined to consider them os the* 
same substance, by the agreement of their chemical properties, as 
well as crystallographical form. Altlmugh he had, many years since, 
found that the zeolite of StafTa contained soda, as has since been ob- 
served by Dr. Hutton and Dr. Kennedy, he still felt uncertain whether 
these were of the same kind as those analysed by M. Vauquelin : 
but having lately received from M. Haiiy a cluster of mesotype in 
rectangular prisms, terminated by a quadrangular pyramid, Mr. Buuth- 
son to^ this opportunity of ascertaining whether this substance and 
natrolite did or did not differ in their composition. The method pur- 
sued by the author in the analysis of zeoUte was first to expose ten 
grains of it to a strong heat, for the purpose of ascertaining the lose ; 
and he found it to be '95 grain. An equal quantity was then dissolved 
in muriatic acid i and after the solution h^ been evaporated to dry- 
ness, the residuum was exposed to a red heat. Water was then 
poui^ upon it, and dissolved a jmrtion, winch, upon evaporation, 
was found to be muriate of soda, weighing 3*15 grains. From the 
solution of this salt, neither cari^onatc of ammonia nor oxalic acid 
occasioned any precipitate ; by which it appeared that this zeolite 
contained no lime. 

'I'he residuum from which the muriate of soda had been extracted 
was next digested in muriatic acid, which dissolved a part, but left 
undissolved a quantity of silica, which, after being made red hot, 
weighed 4' 9 grains, 'ihe muriatic solution was then evaporated to 
dryness, and exposed to a red heat ; and the residuum appeared to 
be pure alumina. Since it was possible that some magnesia might 
be mixed with it, it was dis^ved in sulphuric acid, and ignited; 
bat the residuum was not found to yield any sulphate of magnesia 
by addition of water to it. The whole of the sulphuric acid, how- 
ever* had not been expelled by heat, but was afterwards separated 
by nitrate of barytes ; and the alumina was estimated to amount to 
2-7 grains. 

The results thus obtained accorded so nearly with the analysis of 
mOrohte, aa given by Klaproth, that it was judged unneeessaty to 
rep^ experi^nts on that substance, 

Mr. Stxdihexm is induced to prefer the name of Natrolite to that of 
Mesotype, from a desire to preserve unaltmrod the name p;iven by 
Baron Cronstadt, the original discoverer of this class of bodms ; and 
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fcliift indeed appears but a feeble tribute of respect to tlie services 
which he has rendered to the science of mineralogy. 

Since the crystal]t 2 ation of certain mineral sul^tances, in which 
nothing but earths has been discoirered, has appeared problematical 
to many persons, and has led to the supposition of the existence of 
unknown acids in their composition, Mr, Smithson endeavours to 
explain this difficulty, by suggesting that quartz itself may be con- 
sidered as on acid, to which class of bodies it has analogous quali- 
ties : we shall then have a numerous class of silicates, both simple 
and compound ; and zeolite will belong to the latter, and may be 
regarded as a hydrated silicate of alumina. 

Expfffiments and Observations on the different Modes i« which Death 
is produced by certain vegetable Poisons, By B. C. Brodie, Esq, 
Fm,S, Communicated by the Society for promoting the Knowledge 
of Animal Chemistry, Read February 21, 1811. [P4i7. Trans, 

1811, p. 178.] 

The 8ul)stances selected for these experiments are vegetable poisons 
only ; and they were chosen of the most active kind, that tlie exact 
nature of their effects might be more readily discerned. ITie prin- 
cipal object of the experiments is to determine on which of the rital 
organs the influence of each poison is exerted, and tlurough what 
medium the organ becomes affected. The first series of experiments 
relates to the effects of internal application to the tongue and ali- 
mentary canal, and the second to the consequences of application to 
extemd wounds. 

When proof spirit was given to a rabbit in sufficient quantity to kill 
it, the heart was observed to continue in action after apparent death. 

The same observation was made respecting the heart of a cat, 
killed by injecting the root of aconite into t!ie rectum. 

When the oil distilled from bitter almonds was employed, although 
no more than a single drop had been given to a cat, she died in five 
minutes. Two drops of the some oil injected into the rectum of an- 
other oat, killed it also in five minutes. And the heart, in each in- 
stance, continued acting after apparent death. 

Distilled oil of tobacco exert^ nearly the same energy as tlie 
distilled oil of bitter almonds, and apparenfiy in the some way, as 
the heart was observed to contract after apparent death. 

From this circumstance, Mr. Brodie inferred that these poisons 
exert their primary influence on the brain, and that death ensues in 
oonsequence of the suspension of respiration, which is dependent on 
the brain. 

When an infusion of tobacco was made use of instead of the em* 
pyrmimaeic oU, and injected into the rectum, the effisets were different 
from any of the preceding, as the heart continued to contract, and 
was uniformly found in a state of extreme distension. Mr. Brodie 
is; however, dl opinion, that the heart was not directly affected, but 
through the meffium of riie nervous system. For nfhen the same 
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infusion was injected into the rectum of a dog whose head had been 
cut off, and whose respiration was kept up by ardhcial means, the 
heart continued to act in the same manner as in the experiments 
whidb Mr. Erodie lately communicated to the Society, witliout being 
sensibly affected by the infusion. 

The author's tti^s of the external application of poisons were con* 
fined to the essential oil of bitter almonds, the juice of aconite, and 
the South American poison called Wtxuwra. They all produced the 
same effects as the two former had done when applied uUermdly, for 
the heart was observed to contract, as before, long after other sym- 
ptoms of life had ceaseil ; so that the circulation could be kept up 
by means of artiffcial respiration. 

With respect to the medium through which poisons affect the 
brain when they are applied to external wounds, the author's expe- 
riments were confined to the woorara. And he endeavoured to de- 
termine whether the influence was conveyed by the nerves, or whether 
the poison itself entered the circulation, either by the absorbents, or 
through the divided yein§. By dividing the nerves of a i>art, the 
efficacy of the woorara ^d not appear diminished, neither did tying 
up the thoracic duct in any degree interfere with its action. But 
when a ligature was applied round the leg of a rabbit, so as not to 
include the sciatic nerve, the rabbit was not in the least affected by 
the woorara. • 

The author consequently infers that the woorara acts upon the 
brain by passing into its substance through the divided vessels of the 
part to which it is applied. 

Since the circulation of an animal could be kept up by an artificial 
respiration, after the brain had been even completely removed, Mr. 
Brodie conceived it possible that the functions of the brain might be 
found to recover from temporary suspension if the circulation were 
continued for a time by artificial respiration, and that thus the life 
of the animal might be preserved. 

After two exijcriments, which were not attended with complete 
success, a third was mt^de upon a rabbit, by applying distilled ^ of 
almonds to a wound in the side. In five minutes it ceased to breathe, 
and was ajjparently dead ; but by means of artificial respiration oon- 
tinued for sixteen minutes, it was completely restored to life ; and on 
the following day appeared not to have suffered fh>m the experiment. 

On the Causes lehtch influence the Direction of the Growth of Roots » 

Bp Thomas Andrew Knight, Esq. F.ILS. In a Letter to the Right 

Mwi. Str Joseph Banks, K.B.P.RM. Read March7H8H. 

[PhiL Trans. ISH.p. 209.] 

In a former paper Mr. Knight showed the influence of gravitation 
on the plumule and radicle of germinating seeds ; in the present he 
oonsidem the fibrous roots, which, with little comparative regard to 
gravity, extend themselves in whatever direction greatest nutri- 
ment or moiffture is to he finmd, with an appearanoe preditootsan, 
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which some naturalists liave been disposed to compare to itnimal in^ 
stinot. Mr. Knight exonuneB whether this comparison has any lonn^ 
datton. 

He remarks » that when trees which require luoisturc are near to 
water, by far the greatest part of their roots extend themselves in 
that direction ; but when those to which a dry soil is more congenial 
ore placed in the same situation, their roots an opposite course. 
When a tree is placed u])on a wall, at a distance from the ground, 
its powers appear directed exclusively to one object ; its roots are 
extended with well-directed efforts to reach the soil beneath, while 
its branches are in tlie mean time stinted in their growth ; but as 
soon as tlie roots have entered the soil, tlie branches then grow with 
vigour and rapidity. 

Mr. Knight sowed some seeds of the common carrot and parsnip 
in light poor loom, under which, at the depth of ei^teen inches, he 
had placed a stratum of very rich mould, inoorporated with fresh 
vegetable- matter, llie plants grew feebly till the end of summer, 
hut then assumed a very luxuriant growth ; and when tlie roots were 
examined, they were found nearly cylindrical, with very few fibres 
emitted into the superficial poor soil, wliilst the rich mould beneath 
was filled with fibres. 

Wlien the strata of soil were reversed, the roots were found to 
have formed accordingly, ramifying, in an unusual manner, into the 
superficial rich soil, but emitting few of their fibres into the subjacent 
stratum. 

When mould contained in an inverted garden-pot was so su|)]iorted 
by frame- work that its under surface was e.TpoBed to the oir, tlie ra- 
dicles of garden-beans in contact with tliis surface extended horizon- 
tally along it, and in a few days emitted many fibrous roots upw ards 
into the mould ; but they appear to the autl\or to be guided by laws 
far more simple than animal instinct. 

For the explanation of these laws he refers to tlie known powers 
of the alburnum of the stem and branches, by which the sap is pro- 
pelled, without assistance from the roots, in such proportion as each 
has power to employ ; that which is exposed to the light attracting 
to itself a larger portion of the ascending sap, for the formation of 
leaves and of vigorous annual shoots, while those that are shaded 
are comparatively languid and unhealthy. In the same manner, the 
author is of opinion, that the stimulus of proper food and moisture 
in tlie soil upon the bark of the root may give ability to that organ 
to attract and employ a larger portion of the descending current of 
sap. Those roots of a tree upon a wall, that are the worst supplied 
with moisture, will be first affected with drought, and their pmnts 
will become rigid and cease to elongate, and the current of descend- 
ing nap wUl be employed in the ekmgation of Uiose more favourably 
cilctttnstantsed, and the tree will appear to have adopted as wise a 
plan as it could have done if it possessed the feeling and in- 
stbctlve powers of animal life. 

ITie cylindrical roots of the carrots and ptomips, in the first expeti- 
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ment» ae vdl as the branched and taper roots of those sown in a soil 
superhdatly rich, admit of a similar cxidimation. So also when the 
seeds of the bean were placed to vegetate beneath the mould of an 
inverted pot, the lower surface of the radicles, being exposed to dry 
air, were rendered rigid and incapable of emitting fibrous roots; while 
their upper surface in contact with the mould, being preserved in a 
due state of moisture, emitted fibres in that direction alone in which 
proper food was to be procured. 

In confirmation of this explanation, the author made a correspond- 
ing experiment, in which water was so constantly and abundantly 
supplied, that every part of the radicles was kept equally wet, and 
then Ihey emitted fibres perfectly obedient to gravitation, without 
being iufiuenced by the soil above them. 

The strength of roots, by which they appear to be wisely adapted 
to their situations of exposure to the violence of winds, is traced by 
the author to the operation of another cause, noticed in a former 
memoir ; for the immediate consequence of motion upon the roots, 
as well as upon the branches, is a deposition of albumous matter 
upon the part moved j and hence those roots which immediately join 
the trunk of on insulated tree become strong and rigid, but diminish 
rapidly in bulk as they recede from the stem and descend into the 
ground. But in a sheltered valley, on the contrary, where a tree is 
protected by its neighbours, nnd little agitated by winds, the roots 
grow long, and continue slender like the stem and branches, and 
hence comparatively much less of albumous matter is cxj)ended be* 
neatii the ground. 

In the whole of this arrangement the author sees much reason to 
adttdre the simplicity of the means employed by the wisdom of na- 
ture, but is unable to trace the existence of anything like sensotiem 
or intellect in the plants themselves. 

On the Solar Eclipse which is said to have been predicted by Thales. 

By Francis Boily, Esq. Communicated by Humphry Davy, Esq. 

Sec. R.S. Read March 14, 1811. [Phil. Trans. 181 1, p. 220.] 

Notwithstanding there may be few facts in ancient history which 
have given rise to more discussion, this subject still appears to the 
author to admit of elucidation ; for though chronologista have availed 
themselves of the aid which astronomy could give them in fixing the 
exact time when this event occurred, and tliereby ascertaining the 
dates of several other events, yet among the various periods nested 
for this eclipse by different authors, we find a difference of no less 
than 43 years between that assigned by Scaliger, who supposed it to 
have happened on the 1st of October, 683 B. 0. ; and that supposed 
by Volney, in his Chronologie d*S^rodotej who fixes it on February 3, 
626 B* C. The results to which most confidence has been hi^erto 
attadted, Is, in fact, very nearly the mean between these extremes, 
and is that preferred by Bayer, in his Chronokgia published 

in the Fetersbnrgfa Memoirs for 1728. 
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Thia fiisult waa founded on the computatioriB of his friend Mayer, 
who, by the assistance of the best astronomical tables then in 
found that neither the eclipse mentioned by PUny, Scaligtr^ Cal- 
visiuB, Petavius, or Usher, could possibly be tlie eclijise ulludod to 
by Herodotus, Mayer calculated all the eclipses from 608 to 556 
before Christ, and found that of May 603 to be that wlildi beat ac- 
corded in position and magnitude with that described by Herodotus. 

In the Philosopliical Transactions for the year 1753, Mr. Costard, 
by computations similar to those of Mayer, arrived at the same con- 
clusion with respect to tliis eclipse ; but nevertheless, by introducing 
an allowance for the moon’s acceleration, which was not attended to 
by Mayer, he has assigned a path to the centre of the moon’s shadow, 
which Baily observes does not pass over any part of Asia Minor, and 
consequently is too much to the southward for the eclipse of Hero- 
dotus. 

Since the improvements which have been made of late years in 
astronomy, have shown the tables employed by Mayer and by Cos- 
tard to be extremely defective, even in refijiect to tlie mean motions 
of the sun and moon, as well as the lunar equations ; and since the 
secular variations derived from the formulflc of M. Laplace were wholly 
unknown at the time when those tables were constructed, and must 
have an important effect in determining the place of conjunction at 
so distant a period, the author lias been induced to recalculate the 
elements of several of these eclipses, from the new Tables Astrono- 
miquesp publishwl a few years since by the Bureau des Longitudes in 
France. These calculations, at full length, together with a map con- 
taining the ])aths of the moon’s shadow in these eclipses, accompany 
this paper, f[»r the satisfaction of those who may be interested to 
enter more minutely into tlie subject. 

The eclipses here calculated are, first, that of Pliny in May, 585 
B. C. ; next that of Calvisius, 607 B, C., each of which, os well as 
that of Bayer, passed too much to the south for the etiUpse men- 
tioned by Herodotus; while that of Petavius, in July, 597, and that 
of Usher, September, 601 B. C., passed much too far to the north to 
have been seen in Asia Minor. With respect to the eclipse of the 
year 626, suggested by Volney, it was not total, but only annular, 
and moreover was not visible but to countries far eastward of Asia 
Minor. 

Mr, Baily’s inquiries have consequently taken a greater range than 
tiiose of his predecessors. He has taken the pains to calculate all 
the solar eclipses firom 650 before Christ to 580, and has found only 
one that was central and total in or near any part of the peninsula 
of Asia Minor. 

This eclipse took place on the 801^ of Septemher, 610. centre 
of ik& moon's shadow, in this instance, passed in the forenoon of 
that day, in a straight line, over the north-eastern part of Asia Minor, 
through Armenia into Persia, where the sun was centrally eclipsed 
on the meridian. The path of the moon's shadow is estimated by 
the author to have passed over the very mouth of tlie river Halys, 
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axxd tb hare croased the very jocund vfheire the arndes of Cyaxeros 
and AlyattCB probably met. And if the order of events belonging to 
the reign bf Cyaxares* as related by Herodotus* does not accord so 
exactly as might be wished with tills determination* and cannot be 
entirely reconciled to their dates* Mr. Baily would attribute the 
confusion to the want of authentic documents at the time the history 
was written. 

Although the author has employed in these calculations the secular 
variations of the moon’s mean longitude* mean anomaly, and mean 
distance from her node* as deduced from the formulae of Laplace* and 
given in the Tables Asfronomiques, he expresses some doubts of the 
accuracy of these results ; and his doubts ai*e founded upon an eclipse 
recorded by Diodorus to have happened during the voyage of Aga- 
thocles from Syracuse to invade Africa* in the year 310 B. C., in 
which* when computed according to the present ttibles* the path of 
the moon’s shadow apjiears to have passed so much more south than 
Agathocles can be supposed to have been at that time* that the la- 
titude of the moon would require to be at least 3° greater tlian our 
present tables make it. 

These observations (if correct) would show the necessity of some 
alteration of the secular variation of the moon’s mean distance from 
her node ; but this hypothesis, Mr. Baily observes* could not be re- 
conciled with the eclipse mentioned by Herodotus j for by means of 
a corresponding correction* the eclipse of 610 would be found not 
to be total to any part of Asia Minor ; and there Is no other that 
could possibly be central and total within the utmost limits that are 
reconcileable with any received systems of chronology. 

An Acemmt of the great Derbyshire Denudation. By Mr, J. Farey, Sen. 

In a Letter to the Right Hon, Sir Joseph Banks* Bart. KM, P,R.S, 

Read March 21* 1811, iPhil. Trans. 1811, p. 242.] 

It is now well known* says Mr. Farey, to many observers in geo- 
logy* that the clay strata on which the metropolis is situated* extend 
north-eastward though Essex* Suffolk* and Norfolk* and are incum- 
bent on the great chalk stratum* wldch reaches from the Isle of 
Wight to Flamboro'-head ; and tliat these* as well as many subjacent 
strata that are known* dip in general to the south-east, and basset 
out* or appear at the surface in succession* to any one travelling to- 
Wa^ the N.W., imtil he has passed certain strata of lias* clay* and 
sand. Beneath these* says the author* are found marks of an ini<* 
meuse stratum of red marl* which seems (to him) to have extended 
over all the remainder of the British islands, lu this stratum ajre 
contained local strata of gypsum* rock salt* sand* micaceous grit- 
stone* : to this stratum mso* according to the author* belong tlie 
grt^t nodules of elate* green stone* sienite* basalt* 3cc. that form 
hills or mountains* intersected by mineral veins* in the western parts 
of the kingdom, lu many pa^* however* the red marl itsi^ is no 
longer found ; but instead of it various str^* subjacent to it* have 
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hi^ elevated to a considerable height, and subsequently denudated 
by the operation of water, as observed by Dr. Richardson, in his re* 
marks upon the basaltic counties of Antnm and Deny in Ireland. 

It is to these tracts of elevated strata, and their abrupt termina- 
tiona, or fauUe, in the county of Deiby, that the author’s observations 
Imve been principally directed ; and he enumerates a series of fovr 
different elevations, in succession, one within the otlier, of which the 
innermost is most elevated. The outermost, or least elevated, ex* 
tends hrom Nottingham northward into Yorkshire, as far as the river 
■Wharf, this being the eastern boundary of the tract ; while its western 
boundary extends from near Stone, in Staffordshire, to the neigh- 
bourhood of Manchester. On tlie south it is bounded by a fiixdt, 
which the' author calls the great Derbyshire fault ; but its northern 
extent has not yet been ascertained by actual observation. 

The second trtu;t, which is much more elevated than the preceding* 
is separated from it by a fault, which, from the irregularity of its 
course, is termed the xigxag fault. The elevation of this second tract, 
bn its southern extremity, is such as to bring the great limestone 
shale, which underlies all the coal strata, against ttie red marl at 
the surface. 

llie third inner tract is considered by the author as still 400 yards 
more elevated than the second ; so that the fourth or lowest limestone 
rock is raised into a high hill, with red marl at the foot of it, on the 
other side of the great Derbyshire fault, which hero occasions a de- 
rangement far exceeding anything that has hitherto been conceived 
to exist. 

Of these ti-acts the outermost appears to have but little inclinatian 
to the horizon ; but the second and third are inclined to each other, 
and to the adjacent strata, in a direction from S.W, to N.E.. the 
mutual intersection of the strata, or hinge on which they may be sup- 
posed to turn, passing from Cromford in a north-westerly direction. 

The fourth tract includes Bakewell, and a small district round it. 
and is surrounded by a fault, which Mr, Farcy denominates the Bake- 
well fruit. Hie western side of this tract is most elevated, as well 
os that of the third, so as to occasion a great elevation of some strata 
of toadstone. in situations where their appearance hod not before 
been explained. It is in this district that, in Mr. Farcy's estimation, 
the lowest strata anywhere observable in Britain appear. He reckons 
as many as three distinct series of coal measures, separated by thick 
strata of limestone, and of red marl, similar to tiiat wliich intervenes 
between the lias and the uppermost stratum of cool ; and the lowest 
of tiie coal measures is that of the coal-field of Derbyshire, NottSng- 
bamshire, and Yorkriiire, lying beneath the yellow limestone rock. 
Beneath these follows wimt is wiled the fourth limestone rook, which 
extends from Castleton, in Derbyshire, southward to Weaver-hills, 
near Wootton and Ramsor in Staffordshire. This ho supposes to be 
the lowest of all British strata ; and to this circumstance ascribes the 
occutrence of some phenomena. wMch are said to appear nowhere 
dse- ^ 
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Ah Account of an Ajipcntih to the emafl [ntestineB of Birds. By Jatnes 

Macartoey, Esg, F.R.S. Head March 21, 181 L [P/u7. Trans. 

1811,;?. 257.] 

Although almost every author who has written upon the incubation 
of the egg has observed the direct communication between the yolk- 
bag and the small intestines of the chick, and althougii some of them 
have observed that this duct remains in the form of a email cflccum 
during life, it appears to have escaped the notice of any one, that ir* 
some species of birds this part is of considerable size, and possesses 
a structure peculiar to itself. 

It was in the sni{)e tliat Mr. Macartney first observed its magni- 
tude to exceed that of tlie caeca of the great intestines ; and he has 
since found that in the woodcock and curlew it is proportionally 
large. In the black coot also, it is long, but slender, like the rest 
of the intestines in that bird. 

In the swan and goose it does not bear the same projwrtion as in 
the preceding, though somewhat larger than in the generality of 
birds. 

This caecum consists alwa 3 r 8 of two tunics, corresponding to the 
peritoneal and villous coats of the intestinal canal in general, but 
without any appearance of intervening muscle. Its interior surface 
is composed of small cells, likeHhe assemblage of mucous follicdes, 
found in various ports of the alimentary canal, llie matter dfmtained 
in this appendix has never been found the same, as in the joining 
intestines, but it has been always filled with a mucxms fluidj which it 
seems to secrete. 

This appendix, in most birds, retains evidence of its origin ; for 
the remnant of the yolk-bag is commonly found adhering to its ex- 
tremity, and still communicates freely with it, especially in the A<xn- 
pitres, and in the passerine tribe. In the nightingale Mr. Macartney 
observes, the duct is scarcely visible ; but the yolk-bag remains du- 
ring life as a sac, the size of a large pea, csommunicating with the 
intestine. 

'Fhe preceding facts, says the author, are curious instances of an 
organ of foetal life retained in the full-grown bird, for the exercise of 
a particukr function. 

An Account of a vegetable Wax from Brazth By William Thomas 

Brands, Esq. E.R.B. Bead May 9, 1811. [PUL Trans. 1811, 

p, 261 .] 

Hie substance here examined by Mr, Brande, had been sent to 
ixird Orenville from Rb de Janeiro, and by him given to Sir Joseph 
Batiks, in the hope that when its properties were investigated, it 
nufj^t be found to answer the purposes of bees' wax, and become a 
valuable article of commerce between Brasil and this country. 

It is said to be the produce of a tree of slow growth, called by tiie 
natives Camauba, and growing in the most northerly part of the 
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Pprtugue«e ttettlemeutts ; and the same tree also produces a pm as 
food for man, and another substance employed to fatten poultiy. 

The substance examined by Mr. Brande resembles that procured 
foom the Ceroxylon Andicola described by Humboldt. The Ceroxylon, 
however* is a tall palm-tree* growing about 1000 toises or more ^vc 
the level of the sea ; but Ute Brazilian plant is a low tree« and grows 
in a country where it does not appear that there ore any mountains. 
By analysis also, these products differ entirely ; for tliat of Hum- 
boldt* according to Vauquelin’s analysis, consists of two thirds resin 
and one third wax ; wliile that from Brazil is entirely wax, without 
any perceptible quantity of resin> 

Mr. Brande received this wax in the shite of a coarse pale-grey 
powder* soft to the touch* mixed with pieces of bark, and other im- 
purities* amounting to nearly 40 per cent. 

It melts at 20G° Fahrenheit ; and if then purified by straining 
through linen* it acquires a dirty green colour ; when cold it is bard 
and brittle, and its sjiecific gxuvity is J)80. 

In w'ater this wax is wholly insoluble ; but by boiling some hours* 
it communicates a brownish hue to the water* and its peculiar smell. 

Alcohol also has no effect on it when cold. Nevertheless* by the 
assistance of heat, two fluid ounces dissolve ten grains ; but ei^it of 
these are deposited agafo as the solution becomes cool, and tlie re- 
nwdnder may be precipitated by addition of water. 

Ethet^ dissolves a small proportion at the temperature of 60*^ ; and 
when bcdled upon it, two fluid ounces dissolve thirty grains, but de- 
posit twenty-six upon cooling. 

Fixed oils unite with it very readily by the assistance of heat* and 
the compounds arc in general jierfectly stiluble in ether, which ap- 
pears owing to the solubility of these oils* although they are not ge- 
nerally supposed to be soluble. 

According to Mr. Bronde's experiments* four fluid ounces of ether 
dissolve 1^ fluid ounce of oil of almonds* fluid ounce of olive 
oil, 2^ fluid ounces of linseed oil ; and with castor oil it unites in any 
proportion. 

In alcohol, having tibe specific gravity of 820, castor oil is also 
perfectly soluble ; but the other fixed oils are very sparingly soluble; 
and even castor oil is scarcely soluble in alcohol that has the specific 
gravity of 840; unless camphor be added to it. But even this ad- 
dition will not render other fixed oils soluble in the some menstruum. 

When the wax was boiled in a solution of caustic potash, it com- 
municated to tlie liquor a slight rose colour, but was not dissolved, 
nor altered in its properties. 

The eflects of a solution of pure soda were precisely sunikr, but 
pure ammonia had soarely any effect on the wax. 

By boilixig in nitric aci^ colour of the wax is converted into a 
deep yellow ; and after being washed emd cooled, it is found to ^ve 
beoosm morebritrie axid har^^ than before ; but neither the fusibility 
nor the infiainmtfoility of the wax are impaired, even by the alternate 
aefeion of acids and of alkalies upon it. 
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If the wax be eporead thin npon glass and expoaed to the aetion of 
light* its Oolour is rendered paler ; but the author hae not yet suc- 
ceeded in bleaching it effectuaUy. 

Sulphuric acid changes the colour of the wax to a pale brown ; ^ and 
if heat be applied, the decompoel^on usual with such substances 
takes place, with extncation of sulphurous acid gas, and decompo- 
sition of charcoal. 

lliough cold acetic acid has very little action on it, yet when boiled 
upon it for a very long time, it appeared to have rendered it nearly 
white ; but when the wax was afterwards washed with water and 
fused, it resumed its former colour. 

When it is fused in oxymuriatio gas, muriatic acid and water are 
famed, and charcoal is de|x>sited. 

lliougli Mr. Brande’s attempts to bleach this wax have not hitherto 
completely succeeded, yet since it has been rendered nearly white by 
the usual method of exposure to light after tlie action of nitric acid 
upon it, there seems no reason to suppose that it might not be per- 
fectilT bleached by exposure for a suiheient length of time. 

with respect to its combustion in the form of caudles, the author's 
trials have been very satisfactory. When the wick is duly propor- 
tioned, the oombrstion is as perfect and uniform as that of any other 
wax $ and when about one sixth or one tenth of tallow is added to 
it, the brittleness wdiich this wtix has in its natural state is removed, 
without communicating to it any unpleasant odour, or impairing the 
brilliancy of the fitune. 

Aiftronomical Oh»enmtions relating to the Construction of the Heavens, 
arranged for the Purpose of a critical Examination, the Result of 
which appears to throw some new Light upon the Organization of 
the celestial Bodies. By William Herschel, LLM. F.R.8. Head 
June ‘20, 1811. Trans. 1811,;?. 269.] 

Dr. Herschel, having repeatedly re-examined many of the nebu- 
lous appearances wlxich he has formerly descrif?ed, finds that these 
objects may be arranged in a certain order of regular succesrion, so 
as to be viewed in a new light ; and in consequence of these views, 
Ids opinions respecting- the inferences to be drawn from the jheno- 
mena have undergone a gradual change, especially with regard to the 
pposibility of resdving many of them into stars, as he had formerly 
supposed might be done by telescopes of higher power than be had 
yet employed. 

His present arrangement begins with the appearances of difiiised 
nebulosity. Of these he has determined the positions and magnitudes 
of 52 in number, the aggregate extent of which amounts to 150 square 
degrees; and since the depth of each may be supposed nearly equal 
to the len^ or breadth, the total amount of luminous matter con- 
tained in me snuUl proportion of , infimte apace which we fM»e, exeliL- 
sivo of that which is too dilute to be visible, exceeds all cabt^tiosu 
Of these nebulous diftusions, the intensity of the , light is not 
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uaiform ; tot though in ftomu parts their light is uniformly milky» in 
others it is more fmit, and might, at first sight, be thought resolv- 
able into stars. The greater brightness in one part than in another 
may arise either from greater depth or from greater density, and is 
tho\xght by Dr. Herschel rather to arise from the latter, which he as- 
cribes to a mutual gravitation of its parts to each other. Facts, says 
the author, are not wanting to prove that such a power has been ex- 
erted ; and it is his intention to point out a series of phenomena 
where the vestiges of such exertion may be distinctly seen. 

Those nebulsB, which from their present want of uniformity seem 
to have more than one centre of attraction, may, in fact, at this time 
consist of two nebulae, the limits of which unite only in appearance ; 
or they may be actually united, but undergoing a gradual sepa- 
ration. 

In the same manner other nebulae, for wliich the auriior refers to 
his catalogues, are found to be treble, quadruple, sextuple, &o. 

With regard to the forms of nebulae, some are narrow and very 
long, others of equal length are in a certain degree broader ; others 
again are of an irregular figure ; and from all these, nothing can be 
inferred os to their extent in the tliird dimension, which is not seen. 
But when the visible surface is nearly elliptical, and still more if the 
circumference be nearly circular there, a spheroidical or spherical 
form may with some confidence be presumed ; and these, it is ob- 
served, are forms naturally resulting from a principle of attraction. 

The central brightness of some nebulas point out the seat of prin- 
cipal attraction ; and though in many such a difference is scarcely 
perceptible, there are many others in which tlie brightness of the 
centre is considerably greater than that of their circumference, so as 
to present very much 3ie appearance of many telescopic comets, of 
which the nucleus is not distinct ; and others also, in wliich a cen- 
tral nucleus is distinctly seen, surrounded by a bright and circular 
nebula. 

These various degrees of condensation, seen in different nebulae, 
are sujjposed by the author successively to take place in the same 
nebula, and are thus connected into one view, to show the progress 
of condensation. 

llie condensation, says Dr. Herschel, may be considered as evi- 
deuce of their materiality ; and he also infers opacity, which is an- 
other property of matter, from the circumstance of their not being 
so bright os he would expect from their observed condensation. 

The apj>earance of certain very regular nebulie, with extensive 
branches, suggests to Dr. Herschel various queries respecting the 
gradual change and ultimate result of condensation. 

Do not the branches connected with a nucleus resemble the zo- 
diacal light connected with our sun ? 

May not porrions of branches collect into a planetary form and re- 
volve around the central nucleus, having themselves a rotatory mo- 
tion; hi consequence of the inequality ^ irregular position of dif- 
forent knnehes ? 
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Among th« nebulff! that have been formerly observed by tlteauthor^ 
he refers to 8even> which he considers as having approached very 
near to £nal condensation ; end of these he observes, lhat we see 
only a superficial lustre, resembling that of planets, which fire opake 
bodies, and not such as might be expected if the nebulous matter had 
no other quality than that of shining, and were perfectly tramq)arent. 

Ihe author observes, that the sphei'oidal form which prevails among 
nebuice, is another circumstance of resemblance to planetary bodies, 
from wlilch also their rotation on their axes may be inferred. 

That nebulie do really undergo successive changes, tlie author de- 
duces not only from a comparison of different nebula; with each other, 
but from a comparison of liis own observations, made upon the ne*^ 
bula in Orion at this time, with those which he himself made thirty- 
seven years since. 

The figure of it, at that time, he also then observed to differ from 
that given by Dr. Smith in his optics ; and he now remarks, that it 
differs from the delineation given by Huygens in his Systema 8a~ 
tumium. 

In the course of the gradual contraction of this nebula, Dr. Hers- 
chel has also observed certain stars which had appeared nebulous to 
become distinct ?^y removal of a nebulous covering, and tlience infers 
that this nebula is certainly neqyer to us than stars of the seventh or 
eighth magnitude, and possibly not more distant than those of the 
third. 

Notwithstanding, therefore, the extreme dissimilitude between the 
appearance of diffused nebulosity and tliat of a star, they fwjem to 
have a natural connexion by the several intermediate gradations that 
have been described. A nebulosity may be conceived so dilute as to 
be invisible till partially condensed ; a nebulosity may become con- 
verted into a planetary nebula. The planetary nebula with uniform 
light may, by gradual condensation of its centre, be converted into a 
stellar nebula with bright central nucleus, surrounded by a more di- 
lute bur ; and this at last assumes the appearance of a complete star, 
by condensation of so large a portion of its nebulous matter, that the 
remainder is no longer visible by the best telescopes. 

Experiments to ascertain the State in which Spirit exists in fermented 

Liquors * with a Table exhibiting the relative Proportion of pure 

Alcohol contained in several Kinds of Wine and some other Liquors^ 

By William Thomas Brande, Esq. FM.S^, Read June 13, 1811. 

{Phil Trans, 1811, 337.] 

An opinion Imvin^ been entertained by many persons, that alcohol 
which lias been distilled from wine does not pxkt ready formed in 
the liquor, but is generated during tlie process of distillation, Mr. 
Brunde undertook a repetition of Fabroui's experiment, on which 
this opinion is principally founded ; but when he added four ounces 
of4ry subcarbonato of potash to eight fiuid ounces of port, no aloohoi 
was separated, although some of the same wine had jirevioufily 
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attoertained to yield one fifth part of alcohol by distillation. When 
the same experiment was repeated on the «ame wine^ to which one 
seventh part of alcohol had been previously added, still none was 
sqiaratcd by subcarbonate of potash : but when so much as one 
third part had been added, then a very small proportion was found 
to float u}>on the surfiice after it had stood twenty *four hours. 

When madeira or sherry were emidoyed instead of port, the re- 
sults were nearly the same. Since the method of Fabroni failed of 
detecting the presence of alcoliol, unless the quantity was very con- 
siderable, it became necessary to have recourse to some other method 
of proving or disproving the presence of it as a product of fermenta- 
tion ; and Mr. Brande conceived, that if it were formed by the heat 
appliec^ in distillation, the quantity should in that case be difierent 
when the same liquor was distilled at different temperatures. 

In the first of four processes of distillation, port wine was mtide to 
acquire the heat of 200" by addition of muriate of lime, and one half 
was quickly distilled over ; and in the last, an etpial quantity of port 
was kept for five days at the temperature of 180°, till half the quan- 
tity had jjassed over into the receiver ; but in all tliese experiments 
the specific gravities of the products were so nearly tlie same, that 
there did not appear to be any difference in the quantity of alcohol 
obtained. 

Mr. Brondc also attempted to separate alcohol from difierent kinds 
of wine by freezing ; but the cake of ice produced was spongy, and 
would not allow any portion of alcohol to separate from it. 

'Hie author having thus, to his satisfaction, proved the existence 
of alcohol ready formed in fermented liquors, undertook, in the next 
place, to ascertain the relative strength of different kinds of wine ; 
and he concludes the present communication with a Table, in which 
is expressed the proj)ortion per cent, of alcohol contained in a given 
measure of the several liquors that he has examined. 

In this tabic the alcohol obtained from Port varies from 21 to nearly 
26 i>er cent,; Madeira 19 to 24; Sherry not so much as 20 per cent.; 
Claret from 13 to 16; Lisbon 19; Marsala nearly 26; Champagne 
from 11 to 13; Burgundy 12 to 14; Hock 9 to 14; Raisin wine 261^; 
Currant wine 20^ ; Cider and Perry nearly 10; Ale nearly 9 per cent. ; 
good rum and brandy containing 53 per cent, of alcohol at the same 
standard of *825 specific gravity. 

A<fc&unt of a Lithological Survey of SchehallkHt inode in order to de- 
termine the specific Gravity of the Rocks tohick compose that Mmn- 
tain. By John Playfair, Esq, F.R,8, Head June 27, 1811. [PhiL 
Trans. 1811, 847.] 

Norwithatanding tiie skill with which Dr. Maskdype conducted 
the astronomical observations upon Schelmllien, «md the accuracy 
with which he may be presmaed to have measured the deflectfon of 
his plumb-line from the perpendicular, whereby he discovered the 
acliid attractiem of that mountain i and although great ingenuity 
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wfte miiDilested by Dr. Hutton in deducing from thence the mean 
density of the earth ; there remained one source of uncertainty in 
their results, de{>endent on the specific gravity of the mountain, 
which they assumed to be 2*5. but were aware that this might not 
he so accurate as would be desirable in a standard to which the den- 
sity of die earth is directly comjiared. 

It was for diis purpose that Mr. Playfair, with the assistance of 
Lord Webb Seymour, undertook the present survey of Sohehallien, 
ascertaining, as accurately as they were able, the direction and in- 
clination of the strata of which the mountain consists, and colleodng 
specimens of all the vaiieties of rock which they could discover, in 
order to determine the specific gravity of each by direct experiment, 
and thence to estimate the correction which it might be necessary to 
introduce into Dr. Hutton's calculation. 

Schehallicn, like all other mountains in its vicinity, was found to 
consist entirely of primitive rocks in strata, which stretch in a direc- 
don from S.£. to N.W., and nearly vertical in position ; but in some 
parts towards the base, they deviate as much as 15° from the per- 
pendicular. The most elevated and by far the largest part of the 
mountain was found to consist of granular quartz, extremely herd, 
compact, and homogeneous, of which the specific gravity, by an 
average of thirteen specimens, was nearly 2*fi4. Adjacent to this 
mass, on each side, and next in quantity, is a micaceous schist, con- 
taining hornblende ; and lower down toward the base appear strata 
of granular limestone, highly crystallized, and containing mica. The 
specific gravity of this part of the mountain, on an average of fifteen 
specimens, was found to be 2*81. 

Beside these there are also veins or dykes of porphyry and green- 
stone, which intersect the other strata at right angles, but bear a 
very small proportion to the general mass of mountain. 

With respect to the micaceous schist and limestone, which are 
distinctly stratified in verdcal planes, their continuity from one ex- 
tremity of the mountain to the other may with confidence be pre- 
sumed; but this is not the case with respect to the granular quartz, 
which may either be interposed between them, and continue with 
them to an indefinite extent in length and depth, or may be of sub- 
sequent formation, occupying only the summit of the mountain, and 
not penetrating into the interior. 

Since the result of the calculation of the earth's density is mate- 
rially affected by the difference of these suppositions, the author has 
made an estimate according to each hypothesis. 

With the exception of the corrections thus obtained for the spedfic 
gravity of the mountain, Mr. Flayfidr adopted the me^od em^oyed 
by Dr* Hutton, of dividing the whole mass of the mountain into a 
certain number of vertical columns, formed by cylindrical aeetiema, 
ao that their respective attractions cm the plomb-liim could with 
great facilify be computed upon the siq^oiition of uniform densi^ 
Ihrou^out* 

Upon tim fionner of the two hypotheses of Mr. FfaiyMr» in uAiich 
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tha gtftftukr quarto » «u|1][>o»ed to pervade the haee of the mountatn 
to an indednite dqith, the correctiona, in proportion to the mere dif- 
ference between ^e epecihc gravitiai aasumed by Dr. Hutton and 
that found by experiment, were eimple in comparieon to thoflc ne^ 
cciwary on the second hypothesis ; but in each case the attractions 
of opposite portions of the cylindrical secticms became, in iact, un- 
equal, and consequently required to be computed with due regard 
to their respective specific gravities, as well as the azimuth and alti- 
tude of each. 

llie nature of these computations is fully explained by the autlior» 
but cannot be understood without reference to the figures which ac- 
company them. The resulting density deduced accoi^g to the first 
hypothesis is found to be nearly 4*56 ; that deduced by Dr. Hutton 
having been only 4*4B : but according to the second hypothesiB, the 
difiFerence is far more considerable ; the density in this case bding 
4 * 87 . 

This last is nearly a mean between that of Dr. Hutton and the 
density of 5*48, which Mr. Cavendish inferred firom a very different 
mode of investigation. 

By considering the experiments on Schehallien alone, the density 
of the earth might be assumed to be between the limits above as- 
si|ped, the mean of which amounts to 4' 71. Mr. Playfair, however, 
thinks it desiralde that an element so important in physical astronomy 
should be the result of many ex|>eriments, and recommends the selec- 
tbn of granite mountains, if |K>8sib]e, for this pur|)ose, because their 
homogeneity might be presumed with considerable confidence. 

Observations and Experiments on Vision, By William Charles Wells, 

M.D. FJLS, Read July 4. 1811. [PhiL Trans, ISll.p. 378.] 

llie experiments here described by Dr. Wells were made in con- 
sequence of an imperfection of sight occurring to his observation, 
which he has nowhere seen upon record. The subject to whom the 
disorder happened was a gentleman about thirty-five years of age, 
who, after a slight catarrh, had been seized with a degree of stupor, 
imd weight of Ins forehead, accompanied with a paral^jrtic state of the 
right ey^d. The pupil of this eye was also observed to be much 
donated ; and he had lost all power of adapting that eye to near ob- 
j«0ta> although he could see at a distance with great disrinctoess. 
The left eye also became shortly after affected in a degree, 
and in a similar manner. 

Ilie nature of the defect became evident by trial of spectacles ; for 
it waaibund that convex glasses enabled mm to read with perfect 
ease« and supplied the want of the power of adaptation wHch he 
bad befiare possessed. 

^ ^oe the application of the juice eff belladonna to the eye occa- 
SMMe a dSatatKm of tibe papU, it appeared to Dr. Wells not impvo- 
baUe that it mi^t also affect other muscular powers of the eye. It 
urai his intention to have made tliis experiment oa his own eyes: 



but he found their power of adaptation too fax dimmiahed by ixge for 
such B 'trial. He however prevailed on Dr. Cutting, a young phy^ 
tiioian of hie acquaintance, to make trial of it. The res^t was per- 
fectly conformable to tbe supposition. The dilatation of the pupil, it 
is true, commenced sooner than any other affection of the eye ; but 
in the course of three quarters of an hour, the eye, which before the 
experiment could see at six inches, could not now see at less than 
three feet and a half : and when its pupil had acquired the greatest 
dilatation, the rays from a candle, even at eight feet distance, could 
not be made to converge on the retina, but only those from stars, or 
from very distant lamps. The defect thus occasioned by belladonna 
was found nearly in tlie same state on the following day ; and it was 
not till the ninth day that the power of adapting the eye to near 
objects was completely restored. During the whole of this time it 
was observed that the affection was wholly confined to the left eye, on 
which the experiment was made, and that the right eye remained 
unaltered ; and in the same manner, when the experiment was after- 
wards repeated on the right, the left was then wholly unaffected by 
the belludunna. 

llie next observations relate to the changes which naturally take 
place in different eyes by age. With respect to those who arc short- 
sighted, it has been generally asserted by systematic writers, and 
generally believed by others, that their eyes are rendered fitter for 
seeing distant objects ; but Dr. Wells has observed, in various in- 
stances, that this was not the cose. 

One gentleman, a fellow of this Society, who was short-sighted m 
early life, and conseciuently in the habit of using spectacles with 
concave glasses constantly, could see with them perfectly at a great 
variety of distances till he arrived at the age of fifty, mt he then 
began to observe that distant objects viewed through tlie glasses to 
which he had been accustomed, were indistinct; and he found it 
necessary to use others which were more concave for seeing ol^cts 
at great distances. But along with this change of hie sight, another 
occurred of an opposite kind : for he now found, that when he wished 
to examine minute objects attentively, it was necessary to remove his 
imectacles etitirely, and employ the naked eye alone. It was true, 
therefore, that, with respect to near objects, he had become longer- 
sighted, but in fact his range of vision was shortened equally at the 
^mposite extreme, so that the mean is little altered fimm whnt it 
idways has been. 

In a second instance the variation produced by age in a short-righted 
person was the same in kind, but not hitherto hi so great degree* 

In a few trials which Dr. Wells has made upon riiort^righted per- 
sons with belladonna, the diminurion of the range of adaptation hum 
not tideen place at both extremities, but the power of semng near 
objects has alone been diminished* 

He is not, however, altogether satiiried with these experiments ; 
and designs to pursue theiq fuitlmr, and time to com- 

municate the results to the Society. 
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In tlie course of these experiments Dr. Wells observes,, that flic 
sympathy between the eyes, which is in general considered iis sym- 
pathy of the iris, is in fact sympathy of the retina ; for when the 
pupil of one eye is dilated by belladonna, the pupil of the other be- 
comes so much the more contracted, in consequence of the greater 
light which the enlarged pupil admits. 

He remarks, also, &at though he has lost, in great measure, the 
power of adaptation, he has in no degree lost any command of the 
external muscles, but can make the optic axes meet at any short 
distance hrom lus face, to which he could formerly make them con- 
verge. So also, while Dr. Cutting’s eyes were under the influence 
of belladonna, the powers of the external muscles remained unim- 
paired ; whence it appears, tliat the power of adapting the eye to 
diH^rent distances is not dependent on the external muscles, but 
rather to be reforred to the crystalline lens, although the muscularity 
of that organ does not appear to Dr. Wells to be by any means 
established. 

Oh the Grounds of the Method which Jjaplace has given *« the second 
Chapter of the third Book of his M6ciuuque (.'dlestc for computing 
the Attractions of Spheroids of every Description. By James Ivory, 
A,M. Communicated hy Henry Brougham, Esq. F.R.S. Head 
July 4, 1811. iPhii. Trans. 1812, p. L] 

Sir Isaac Newton, who first considered the figure of the earth and 
planets, ctonfined his view to tlic supposition of their having been 
originally in a fluid state ; and he conceived them to retain the siune 
figure wliich they assumed in their primitive condition ; and those 
nwthematicians who succeeded liirn in tlie same path of inquiry have 
seldom ventured beyond this limited hypothesis, and have shown, 
that when a bt)dy composed of one uniform fluid revolves about its 
axis, or even if it consists of sevenil fluids of different densities, its 
parts will be in equilibrium, and it will preserve its figure when it 
has tlie form of an elliptic spheroid of revolution oblate at the poles, 
But though the supi>OBltion of original fluidity of the mass 
fies the investigation, it does not seem to be warranted by what we 
see of the surface ; for in that case, Mr. Ivory observes, the armngc- 
lamt of all the heterogeneous matters would have been accortUng to 
their densities ; those least dense occupying the surface with gradual 
inerease of density to the centre ; whereas, on the contrary, nothing 
can be more irregular than the density of such solid parts of the 
eaith as come, ui^er our observation, and the elevation of continents 
above the level of the sea, as well as the depths of tlie different 
channels which contedn the waters of the ocean. 

JMoreover, according to the latest and best observations made for 
the express purpose of determining the figure of the eartli, it |does 
not «q)pear to be of any regular elliptic form. 

^ of Newton is, therefore, not consonant to 

ohiervatiou, it became necessary to consider the subject in a more 



enlarged pcdnt of vhw; and DWembert hat extended hia reaearcbea 
to oUier %uree beaide the elliptic spheroid, and lias invented a me^Kid 
of invfSstigating the attractive force of a body of any proposed figure, 
and composed of strata, varying in density according to any given 
law ; but his method, though ingenious, is destitate of the requisite 
simplicity. 

X^place has also treated this extremely difficult questioa witdi his 
asua} skill, and has deduced the relation between the radius of the 
spheroid and the series for the attractive force, upon a point without 
or within the surface, in a manner admirably simple when the com^ 
plicated nature of the question is considered. 

In the coarse of his investigation, Laplace lays down a theorem, 
which he affir ms is true at the surfaces of all spheroids that differ 
bat little from spheres. This proposition is enunciated in Jfif- 
eanique Celeste in the most general manner, comprehending every 
ease in which the attractive force is proi>oTtional to any power of 
the distance between the attracting particles. But the demonstration 
which Laplace has given of this proposition appears to Mr. Ivory not 
to be conclusive. It is, says he, defective and erroneous, because a 
part of the analytical expression is omitted without examination, and 
IS rejected as evanescent in all cases ; whereas it is so only in par- 
ticular spheroi Is, the radii of which are expressed by rational and 
integral functions of a point in the surface of a sphere ; and though 
tlie quantities which Laplace has omitted are tlieu really equal to 
nothing, yet, says Mr. Ivory, this does not happen for any reason 
assigned by Laplace, but for a reason that has no manner of con- 
nexion with anything touched upon in his demonstration. 

In order bi avoid nil discussions which are not of real use to the 
inquiry into the figures of the planets, Mr, Ivory confines his atten- 
tion chiefly to the case of nature, in which attraction follows the law 
of the inverse proportion of the squares of the distances. But he docs 
also briefly examine the theorem of Laplace, in the general sense in 
which it is laid down in the Mecanique Cvlette ; and he admits, that 
when the exponent of the law of attraction is positive, and not le«( 
than unity, then tlie demonstration of Laplace is not liable to so much 
objection, and the theorem is in tiiat case true to the full extent of 
his enunciation ; but he observes, that when the exponent is he^- 
tive, then certain quantities become infinitely great, instead of bemg 
equal to nothing, os the theorem of Laplace would require them to 
be. 

The writings of no author on any subject, says Mr, Ivory, are «n- 
titied to more respect than those of Laplace on the subject of pifjr- 
aioal astronomy ; and. consequently, it was not till ai^ the most 
mature reflection that he has venturi to dissent from an autimiicy 
for which he has the utmost deference. But in a work of so great 
extent as the which treats of so great vaiicty pf 

subjects, all very difikult and abetrose, it could hardly be expected 
that no idips or inadvertencies have be^ admitted, even by an author 
whose kttoiriedge of the subject he treats is ab profout^, and^^ 



eovteatneftfl of ^wluxie views is established by so many impoittait dis^ 
covenes. 


On the Attraciione of an ea^tensive Clasn of SpheroldM. By James 
Ivory* AM, Communicattfd by Henry Brougham* Esq, F,R,8, 
Head November 14, 1811. [PhiL Trans, 1812, />. 46.] 


In his second paper, Mr. Ivory investigates the attractions of that 
particular class of spheroids mentioned in the former ; for though it 
is to these tliat the tiieorems of Laplace may strictly be applied, it is 
liable to the important objection, that tlie terms of his series near 
the beginning cannot be found without previously computing aB the 
rest. The analysis of Mr. Ivory, on the contrary, is direct ; and every 
term of his series is deduced directly from the radius of the spheroid. 
In an appendix to these ]>aper8, Mr. Ivory adds some remarks upon 
a memoir of Lagrange, upon the same subject, imblished at Paris in 
December 1809, but which had not till lately been received in this 
country. 


An Account of some Peculiarities in the Structure of the Organ of 

Hearing in the Bal<ena Mysticetus of Liunmus. By Evenird Home, 

Esq, F,R.S, Read December 12, 1811. [PAif. 2>a»iy. 1812, p, 83.] 

From the time that Mr. Home discovered the muscular structure 
of the membrana tym})aui in tiie elephant, he iuis been seeking im 
opportunity of prosecuting the same inquiry on a similar scale, by 
examining the ear of a whale, and has at length succeeded in pro- 
curing the head of a young whale preserved in brine. As the skin 
had been taken off, a portion of the meatus extemus had been re- 
moved along with it ; but it did not ap])ear tliat much was lost, as 
the outward extremity partook of the dark colour of the outer skin 
of tlxc head. This passage was 5^ inches in length, and only one 
fourth of an inch in diameter ; but near the tympanum it widened to 
about 1:^ inch, and this is tiie breadth of the membrana tympoui 
itself. 

lliis membrane, instead of being concave externally as usual, is 
convex, so as to project nearly an inch into the meatus exteraus. The 
membrane consists of four parts : first, a cuticuhur covering, next a 
strong membrane^ then a layer of muscular fibres; and lastly, an- 
other membranous lining towards the tymjianum. It is remarkable 
t^t this membrane has no connexion wlmtever with tixe handle of 
the malleus, as in other animals. 

Hie cavity of the tympanum is of an oval shape, capable of con- 
taining a pint of £uid, surrounded by the concave sui^oe of a large 
hone peev^or to the whale, detached from the skull, and having oxdy 
a loose connexion with the potrose portion of the temporal bone. 
This cavity terminates, as usual, in the eustadiiBn tube, which is 
2| inches long, terminating by a small aperture, having a valimlar 
Structure, an4 opening into the canal leading to the blow-hole. 
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Witiun ih» cavity of the tympanum h a part peculiar to the wimle. 
Tills is a membranous fold, or broail ligament, stretched ticrosa the 
cavity, having the form of a triangle, or rather the sector of a circle, 
the apex of which is attached to the short liandle of the malleus, 
having one side detached, and passing across the centre of tlie mem- 
brana tympani, and its base attached to the concave surface of the 
holiovt' bone, at a small distance from the bony rim to which that 
membrane is comiected. 

The long handle of the malleus has no connexion witli any other 
part ; but the forms of this bone, of the incus, and stajUis are much 
the same as in the human car ; there being no considerable diifer- 
ence excepting in the want of tlie os orbicidare. 

ll»e vestibulmn, semicircular canals, coclilea, &c., diflPer in notliing 
material from the usual construction of these parts. 

From this structure it aj^pears to the author that the membrana 
tympani, which is subject in the whale to vast differences of pressure 
from without, is not well fitted, \mder ull circumstances, to convey 
the nicer vibrations of soimd to the ossicula auditds, but that the 
membrane which projects across the cavity, being exposed to the 
same medium on Imth sides, will freely continue, and communicate 
the impressions it receives, unaffected by any differences of pressure. 

Chemical Researches on the Bhod, and some other Animal Fluids » By 
William Thomas Bronde, Esq. F»R B, Communicated to the 
ciety for the Improvement of Animal Chemistry, and by them to the 
Royal Bociety. Read November 21, 1811. [Phil. Trans. 1812, 
p. 90.] 

The author, after referring to tliose authorities by which he had 
been misled into the 8upi)osition that tlie colour of the blood depended 
on the presence of iron, until he had tried how alight effect it pro- 
duced by infusion of galls, proceeds to a series of experiments which 
he has made upon chyle and on lymph, for th^ pur])oee of comparing 
their composition vtmx that of blood, the examination of which is 
divided into three sections, in which he treats separately of the serum, 
the coagulum, and the colouring matter. 

The chyle employed in these analyses was collected by Mr. Braxide 
while assisting Mr. Home and Mr. Brodic in their experiments on 
different animals ; attention being always paid to the interval that 
had elapsed since the last meal \ upon which circumstance its qimli- 
ties were found to depend more than upon the animal from which it 
was taken. About four hours after a meal, the chyle is supposed to 
be in its most perfect state, and is then uniformly white, like milk. 
At Ipnger periods it becomes more dilute, like milk and water, till at 
Imigth, when an ammal has fasted twenty-four hours, the fluid oon^ 
tamd in the thoracic duct is reduced to the state of mere lymph. 

The taste of chyle is rather salt, with a degree of sweetness, and^ 
by the test of violets, appears very slightly alkaline. In about ten 
minutes after removal from the thoracic duet, it coagulates, .and ulti- 
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mately aeparatea into two parts* as blood does, exhibiting a £rm 
eoaguhim surrounded by a transparent colourless fluid. The former 
has more the properties of cheese obtained from milk, than of the 
flbdne of the blood ; while the serous part also is like whey* and 
contains a species of sugar which at least very nearly tesemblos the 
sugar of milk. 

The next subject which Mr. Bronde undertakes to examine, is the 
lymph found in the thoracic duct of animals deprived of food for 
twenty-four hours before death. This is rendered slightly turbid by 
alcohol, but is not coagulated either by heat or by acids. It produces 
no change in vegetable blue colours till evaporated nearly to dryness. 
Affcer incineration, it is found to contain a small portion of common 
salt, but no indications of iron. 

The serum of blood has been so frequently examined, that Mr, 
Brande does not enter into any detailed analysis of it. He however 
relates some experiments made to satisfy himself, that when serum 
has been coagulated by heat, after the addition of an acid, or by vol- 
twe electricity, the eerosity that remains contains no geladne. He 
examines also what quantity of iron might be present, by evaporating 
a pint of serum to dryness, and then incinerating the residuum. When 
the ash thus obtained had been dissolved in nitro-muriatic acid, a 
copious precipitation of phosphate of lime took place on the addition 
of ammonia, but only a slight trace of oxide of iron. 

By similar examination of the crassamentum of blood, the quantity 
of iron contained in it was also found to be extremely small, and not 
perceptibly different, by previously washing the crassamentum, so as 
to free it from its red particles. And in conformity to this experi- 
ment, when a quantity of colouring matter had been allowed to sub- 
side ^m serum, through which it was diffused, and then examined 
separately l>y evaporation, incineration, and re-agents, as before, the 
traces of iron, even in the red part, were found to be as indistinct as 
in the rest of the blood. 

In order to procure colouring matter for experiment, Mr. Brande 
generally employed venous blood, from which the fibrinc was sepa- 
rated by stirring during its coagulation, and the red globules wore 
then allowed to subside from the serum, through which they thus 
remain difl'uaed. 

Tlie effect of water upon these globules is to dissolve their colour- 
ing matter, and leave them colourless. If the solution be heated to 
near 200°, the colouring matter is rendered insoluble, and falls to 
the bottom of a brown colour. It is also coagulated by alcohol or 
by sulphuric acid. 

Muriatic acid, poured upon the colouring matter, tenders a portion 
of it insoluble, Wt dissolves a part, Winning a sohition, which appears 
orkason by reflected light, but green by transmitted Hght. 

The colour of this smution is turned brown-red by supersaturation 
with eaustio potash, but rather improved by soda or by ammonia. A 
portion of the muriatic solution, wing evaporated in a water-bath, 
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retained ita red colour to ttie loat ; but when quite dry, it became of 
a dirty rjpd colour. 

Sulphuric acid, diluted with eight or ten parte of water, being 
poured upon the colouring matter, if no heat be applied, remains 
perfectly colourless ; but, by the assistance of heat, it forms a lilac 
solution, which remains unaltered for a great length of time, though 
exposed to light ; but if heat be applied, so as to evaporate part of 
the water, the colour is destroyed in proportion as the acid becomes 
more concentrated, 

llie effect of nitric acid is to destroy the colour in greater or less 
time, in proportion to the quantity employed. 

Acetic acid dissolves the colouring matter, with appearances simi- 
lar to those of the muriatic solution. 

The solution In oxalic acid is of a brighter red than any other 
hitherto noticed. In tartaric acid the solution approached to scarlet. 

The alkalies also, or their siibcarbonatcs, dissolve the colouring 
matter ; and the solutions may be evaporated nearly to dryness with- 
out losing their red colour. 

The next object of Mr, Bronde was to find such combinations of 
the colouring matter as would be insoluble, and might therefore 
afiPord a permanent dye. When combined with alumina it is red 
while moist, but becomes brown when dried. With oxide of tin it 
may also be combined, but beeomes of a dull red by drying ; neither 
does snpertartrate of potash give permanent brilliancy to the colour. 
But when a piece of calico has been previously dipped into infusion 
of oak-bark, and afterwards stee|)ed in an alkaline solution of the 
colouring matter, it acquires a redness nearly equal to that given by 
xhadder, and tolerably permanent. But the most effectual mordants 
appeared to be some of the solutions of quicksilver. Pieces of woollen 
cloth, calico, or linen, steeped first in a solution of corrosive sub- 
limate, and afterwards in a solution of the colouring matter, acquired 
a permanmt red tinge, which remained unaltered by washing with 
soap. 

The author Ims, therefore, considerable hopes that this substance 
may be of some utility in the art of dyeing ; and he remarks, that 
blood has, in fact, been dheody employed by the Armenian dyers, 
along with madder, to ensure tiie permanency of the colour. 

Ohtmr^M of a Comet, with Remarks on the Construction ^ Us dif~ 

fmnt Parts. By William Herschel, JLL.D. FM.S, Read De- 
cember 19, 1811. IPhiL Trans. 1812, jp. 115.] 

The author first gives us, in detail, the succession of appearances 
that has observed respectmg this comet and its various parts, con- 
sisting of a planetary body, perceptible only by the best telescopes, 
in the luminous spherical head, which to the naked eye appears as 
a ntatckus. Thehead is surrounded by an envelope that is hemisphe- 
rical cm the side towards the sun, but extends in an opposite d^c- 
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ttott iu the fom of a very long cone of light, called the tail of the 
oomet. 

The fdanetary body was at no time perceptibly otherwise than cir- 
cular* Its apparent magnitude was about three quarters of a second, 
and its real diameter is estimated at 428 miles, lire position of this 
body never appeared to be in the centre of the head, but to be more 
or less eccentric at different periods of observation, but always more 
remote tlian the centre from the sun, 

Nevorthelesa, the greatest illumination of the surrounding head is 
represented by Dr. Herechel as greatest in the centre, and in its de- 
crease from thence to be somewhat brighter on the side toward the 
sun than at the part occupied by the planetary body. The apparent 
magnitude of the head was found to measure 3|- minutes ; so tliat 
its real magnitude is estimated to have been 127,000 miles. 

Between the head and the surrounding envelope there was a space 
comparatively dark, which Dr. Herschel imagines to be filled with 
an elastic atmosphere, and estimates its actual extent to be at least 
507,0(X) miles, since its apparent diameter was nearly 15 minutes of 
a degree. 

Ihe train of light, to which Dr. Herschel gives the name of en- 
velope, from its surrounding the head on one side in a semicircular 
form, was found to measure 19 minutes of a degree in diameter, and 
was thence inferred to be 643,000 miles in real extent. 

The two extremities of this curve being continued beyond the head 
in two streams of light, rather divergent from each other, form the 
appearance which is called the tail. The distance to which this ap- 
pears to reach from tlie head varied on different nights, according to 
the state of the atmosphere, as well as from other ciroumstanoes 
which affected its actual length. The greatest length observed by 
Dr, Herschel was on the 6th of October, when he measured it 25® ; 
but he thinks the measure of 23|®, taken on the 15th of October, 
more to be depended upon; and he thence computes the actual 
len^h to have been at that time 100,000,000 of miles. 

With respect to the curvature of the tail Dr. Herschel remarks, 
that it varied not only in degree, but in direction ; for on the 2nd of 
December he observed that it appeared convex on the follow!^ aide, 
as if the extremity of the tail preceded the head instead of being left 
behind. 

The author ako notices many other irregular appearaneea of the 
tail, the branches on each side oocationally dividing into two or three 
parts, and sometimes one branch, sometimes the otiier, aeemed longest. 

From the appearances observed, Dr. Herschel next infers wliat is 
the real construction of the various parts. And, first, the planetary 
bddy seems to be spherical, as lUight be expected from the common 
laws of gravitation, and to shine by light of its own ; for if it were 
not so, it must have appeared to change its figure in moving as it 
did though more than a quadrant while it remained visible. The 
heiid also must, for the same reason, be spherical t and so likewise 
that portion of the envelope which is on the side towards the sun 
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nmt be hemispberioal ; for if it were merely a band of all in 
the aame plane> its phases must have varied like the ring of l^tum. 
This cap must also be comparatively thin, since the parts at a distance 
from its edge, which were therefore seen transversely, appeared darfc 
in comparison to the circtxmference, where a ^eater quantity of lu- 
minous matter was seen by oblique vision. And it is to the same 
cause that the comparative brightness of the edges of the tail is 
ascribed by Dr, Herschel. 

With respect to the production of some of the cometic phenomena, 
the author conjectures, that the light is of a phosphoric nature ; that 
the luminous matter of the head, being expanded on one side by the 
action of the sun, occupies more space, and consequently occasions 
the planetary body to appear eccentric ; that part of this matter, 
being greatly rarihed, ascends in the cometic atmosphere till it occu- 
pies tlie surface of tliat medium on the side towards the sun, and 
forms the hemispherical part of the envelope. He next supposes a 
further attenuation and a decomposition of this matter, till its par- 
ticles are sufficiently minute to receive a slow motion tom the im- 
pulse of the solar l^oms, and consequently gradually to recede in a 
direction towards the region of the fixed stars, to the distance of 
100,000,000 miles. 

From the escape of such a quantity of light, and probably of other 
subtile elastic matters, in consequence of Qie comet's near approach 
to the sun, Dr. Herschel infers that a greater consolidation of tiie 
remaining solid matter of the comet takes place at the time of its 
perihelion passage. He further thinks it not unlikely that tibe matter 
they contain is derived tom nebulee, which they meet with in the 
tetensive orbits they describe ; that in their course they visit other 
suns beside our own ; and at each successive ap|)roach to these va- 
rious centres they undergo progressive condensation ; from which we 
may conceive how other pl^etary bodies may be^ to have exist- 
ence. 

On a goimnB Compound of curhonic Oxide and Chlorine, John 

Davy, Esq, Commumoated by Sir Humphnr Davy, Knt, LL D, 

Sec, R,S, Read February 6, 1812. IPhil, Trans, 1812, p. 144.] 

Although it has been asserted by Messrs. Gay-Lussac and Thenard, 
and also by Mr. Miurray, that carbonic acid and chlorine have no 
action upon each other, Mr. J. Davy has observed the contrary to be 
the ease. A mixture of equal parts of these gases, previously dried 
over mercury, being exposed to bright sunshine for about one quarter 
of an hour, lost aU colour of the chloric gas, and were found con- 
densed into half their former volume* The smell of tMs gas was more 
sufocaring than that of chlorine. It occasioned a very painftil sen- 
sation in the eyes ; it reddened litmus paper; it combiaed with am- 
monia, fanning a salt perfectly neutral and dry, but deliqueiceiit by 
attracting mdistu:^ tom the atmosphere. This salt was deoonqpose^ 
by sulphuric, mtric, and phosphoric acids, and idea by ^llid mnm 



ikcid $ blit mblimed unaltered in carbonic, sulphureous, and murialic 
acid gases. 

In those instances ivbere the salt was decomposed, the products 
were carbonic and muriatic acid gases. It is remarkable, that in the 
lormation of this ammoniacal salt, the new gas combines with as 
much as four times its bulk of ammoniacal gas. 

lln, zinc, antimony, or arsenic, heated in this gas, combine with 
the chlorine, forming the usual compotmds, and extricate carbonic 
oxide. Ilie decomposition thus effected is completed in a few mi*- 
nutes, but without ex])losion or ignition. Nor was even the action 
of potassium violent, although the decomposition was more complete ; 
since the carbonic oxide itself was decomposed, and carbon deposited. 
When the white oxide of zinc was employed instead of the metal, 
the gas that remained was found to be carbonic acid. 

Sulphur or phosphonis might be sublimed in this gas without ef* 
fecting any change upon it. Neither did hydrogen or oxygen singly 
produce any effect by means of the electric spark ; but when both 
were mixed in due proportion of two parts hydrogen with one oxy* 
gen to two of the gas, an explosion took place, with tlm formation 
of miuriatic acid and carbonic acid. 

Ibe powTt of this gas as an acid is such as to decompound dry sub- 
carbonate of ammonia ; and its power of saturation is so remarkable, 
that the quantity of ammonia, which was not saturated by two mea- 
sures of carbonic add, became fully saturated by only one measure 
of the new gas, which Imd extricated those two measures. 

For the formation of this gas, it is absolutely necessary that its 
constituents sliould be in a state of perfect dryness, otherwise it will 
be mixed with carbonic acid and muriatic acid, in proportion to the 
quantity of moisture present; for if water be admitted to it, the 
whole is decomposed. 

If they be mixed in a receiver previously exhausted, the direct light 
of the sun is not necessary ; daylight alone is su&cient to unite them 
in less than twelve hours. But when they are mixed over mercury, 
tben it is requisite to expose them immediately to bright sunshine ; 
for otherwise the chlorine is absorbed by the mercury, and carbonic 
oxide alone remains. 

The author also has endeavoured to unite these gases in on earthen- 
ware tube heated to redness, but without success. 

Hie specific gravity of the gas has not been directly measured, 
but is inferred from the diminished bulk which it has been observed 
to occupy, and the known weights of the two gases which compose 
it. Brom these data, 100 cubic inches of gas ^ estami^ to weigh 
105^97 grains. 

Hit relative afibuties of chlorine for carbonic oxide or for hydro- 
)gmi, and of carbonic oxide for chlorine or for oxygen, appeam to 

«uUK)r fo be very 

Hydrogen does not decompose the new gas, nmther does carbonic 
mid^dacomposexc^^ «ndfortbi^,if equidpartsof 

of hydrogen, and of carbonic oxide, be mixed and exposed to %ht, 
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aim ohtonne is fcmnd io divide itself equaUj between Him other 
two. 

So also with respect to the relative adSinities of carbonic oxide for 
ehloiine or for oxygen. The new gas U not decomposed by oxygen, 
nei^er ie carbonic oxide altered by admixture mth any proportion 
of cblorine that liaa been tried. 

A Narrative vf the Mfmtivn of a Volcano i» the Sea off the leland of 

8t. Michaeh By S. TiHard, Esq, Captain in the Royal Navy. Com- 

mtmicsfed ty the Right Hon, Sir Joseph Banks, Bart, K,B, P.R.S. 

Read February 6, 1812. [Phil, Trans. 1812, p. 152,] 

The eruption here described by Capt. Tillard was first observed by 
him on the 12th of June, 1811, having burst forth only two days 
before. It had been preceded by another eruption in the month of 
January, about three miles distant. Having come to anchor on tlie 
ISth in the road of Porta del Garda, Capt. Tillard set off on the fol* 
lowing morning v ith some other gentlemen, for the purpose of wit* 
nessing the phenomena firom the adjacent cliffs of St. Michael, llie 
place of the eruption was scarcely a mile from the base of tlie cliff, 
which was near^ perpendicular, and about 400 feet high. 

In the most quiescent state «of the volcano, there appeared a eir« 
cular body of smoke over the surface of the water, in continual rota- 
tory motion, extending itself to leeward ; but suddenly a column of 
very black ashes and cinders would shoot up, in the form of a spire, 
inclined from ten to twenty degrees from the perpendicular ; and, 
again, a second, third, and fourth column, each overtopping the pre* 
c^ng, till the last appeared more above the level of the eye ^on 
the sea was below it. 

When the first impetus that raised the column ceased, the smoke 
was seen to break into various fanciful forms ; some ascending by their 
proper levity, others carried downwards by the particles of fsllmgashes^ 
BO as to give the appearance of pendent plumes of black and white. 

These bursts were always acoompaxued by vivid dashes of light* 
mng in the densest part, and followed by a succession of water- 
spouts that appeared £:awn up by the masses of smoke as they rolled 
away before the wind. 

The part of the sea where the volcano was situated was known 
to be foil thirty fathoms deep ; but in the course of the time that 
Capt, imard and his friends were watching it, a ridge was seen to 
prmeot above the surface of the water ; and before they quitted the 
dift which was in about three hours, a complete crater was formed, 
apparently 400 or 500 feet in width, and elevated on the leeward 
«i^ not leas than twenty feet in height. 

Ihe great eraptions were generally attended with sounds like the 
firing o? cannon or musquetry, and often wito slight ribodks of eaithf 
quake. 

On tbe DMCt day the voleano contiiUMd to emit eknicb «f Ueck 
lAOke «i^ aiAin, m w«« eompwi^ivdy tnuiqua. 





Ou the sucoeedytng day» however, the eruptiont were repefl4;e4 itdUi 
still greater violence than l^efore ; and the quantity of matter thrown 
up subsequent to this period was eo great, that upon Capt. Tillard's 
return to St. Micbaers on the 4th of July, one side of the crater was 
elevated nearly eighty yards above the level of the sea, and the circuit 
of it so nearly complete, that the channel of communication between 
the inside and outside was not more than six yards over, and the 
water within was boiling hot. The beach was also proportionally 
heated ; so tliat although by rowing round to the leeward side Capt. 
Tillard was able to land on the outer margin, the heat prevented his 
ascending at that part more than a few yards. The inclination also 
was BO steep on all sides, as to occasion considerable difHculty in the 
attempt to reach the summit. The declivity below the sur&ce of the 
sea was such, that at the distance of twenty or thirty yards the depth 
was found to be twenty-five fathoms. 

A portion, about sixty feet in lengtli, on one side of the opening 
being separated into a sort of peninsula, this part was chosen for as* 
cen£ng, by means of a narrow isthmus of cinders, that connected it 
with the rest of the circumference of tlie crater* 

When Capt. Tillard had ascended the ridge, it was found too nar- 
row to walk upon, the descent witliin being as steep as tl&at on the 
outside. But die ridge gradually widened toward the other extremity, 
which was elevated between twenty and thirty feet from tiie sea, 
with a flat top, bounded by a precipice on one side of the clioanel of 
entrance. 

Witliin the crater was found the skeleton of a guard-fish, so burned 
as to break to pieces on attempting to take it up ; and it was said 
that great numbers of fish had been destroyed by the eruption, and 
thrown dead upon the coast of St. Michael. 

The general material of which this mound consisted, was found 
to be a spongy substance like cinders, to winch stones had been re- 
duced by the action of heat ; but there were also other portions of 
stone that had undergone no such alteration. 

On the primitive Crystals of Carbonate 0 / Lime, Bitter-Spar, and Iron» 
Spar, By WUiiarn Hyde Wollaston, M.D. Sec, R,S, Read Fe- 
bruary 13, 1812. IPML Trans, 1812, p. 169.] 

In consequence of the supposed agreement of these three minerals, 
in the same primitive form of their oyatals, the two latter have been 
arranged by the Abb^ Hafiy among those varieties of carbonate of 
lime which contain substances foreign to its proper chemical nature. 

It has been objected to M. Hafiy, that the magnesian carbonate of 
lime, or bitter -spar, is a proper chemical compound, and as such 
should have a form different from that of mere carbonate of lime ; 
and that sinoe iron^-spar frequently contains little or no lime, its 
orystsdlme form should also be different. 

It is now found by the author of the present communicarion, that 
such diffsrenees os theory appeared to require do actually eidst 



tihe primitive rhomboid of cftihonate of he lm* 
akeady bmomiiiiicated to the Society an observation* that its angle 
is gfeater by ftill half a degree than that assigned to it by crystaflo- 
graphers ; atid he now adds two corresponding obsemtions respect- 
ing those substances wliich or© so nearly allied to it. 

By employment of the same improved method of measurement by 
means of the reflective goniometer, he has found that the obtuse angle 
of the primitive rhomboid of bitter-spar, exceeds that of corlionate of 
lime by full I*’ 10'; and that the corresponding angle of iron-spar 
exceeds the some angle by nearly 2*^, and accordingly is, in fact, 2^® 
greater than former measures had given it. 

The angle of carbonate of lime is here said to be 105®, and nearly 5'. 
Tlmt of bitter-spor 106^® j that of iron-spar 107°. And since in the 
last instance the author found the substance under examination to 
be wholly hree from lime, he infers that when the same form occurs 
in other specimens that do contain carbonate of lime, it does not de- 
pend on the presence of that ingredient, but depends on the carbo- 
nate of lime alone. 

He thinks it, however, possible, that in certain mixtures each of 
these substances may exert their crystalline powers ; and in oonse- 
quenoe of the naar agreement of their primitive angle, may occasion 
that degree of curvature of the surfaces which gives the peculiar 
lustre of what is called pearl-spar. 

Among the varieties of these minerals which contain manganese, 
the autlmr has thought it not improbable that the ibnn of some of 
them might be altered or modified by its presence ; but he has not 
Mtherto succeeded in detecting any other form which could be as- 
aibed to that ingredient. 

ObBervations intended to show that theprogreesive Motion of Snakes is 
partly performed by means of the Kibs. By Everard Home, Esq> 
F.R.S. Read February 27, 1812. IPhil Trans, 1812, p. 163.] 

In the cobra di capello, Mr. Home formerly observed to the So- 
ciety, that the power which it possesses of elevating its hood, de- 
pend on the motion of the ribs of the neck, which have a peculiar 
form adapted to that purpose. He has lately found that this motion 
is not, as he then supposed, confined to those ribs alone of that snake, 
but fq}pear8 to be common to all the ribs of the whole tribe of snakes. 

Mr. Home acknowledges himself indebted to the President, Who 
first remarked an apparent motion of the ribs in succession, like the 
feet Of a caterpillar, in a Inr^ coluber, brought for his inspection 
into his library. And Mr. Home, by placing his hand undenmath 
the belly of the snake, distinctly felt the ends of the ribs press m 
suoeesrion on the palm of the hand as the animal passed over it. 

By examining the skeleton of a large boa, formerly sent firom India 
by Sir William Jones, and now deposited in the Hunterian colieotion, 
tiie stTikOtwre of^^l^ adapts them for such motion was vnry 

evident, and is described by the author with figures, which show a 
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dMiiett ftttacbmeiit of a rib on both aides to each vertebra bf a ball 
and socket^joiut. It is remarked, that in this tribe of animals tiie 
relattve positions of the bell and socket are reversed from their usual 
situation, the socket being attached to the extremity of the rib, uad 
fitted to a protuberance from the body of the vertebra, instead of the 
extremity of tlie rib being applied to an indentation between two ad* 
jacent vertebrae. Hence the ribs do not in any degree interfere with 
the motion of the vertebrse upon each other, as in other animals. 

The miiscles by which these motions are performed, are also de* 
scribed by Mr. Home ; but the distribution of them cannot readily be 
understood, without reference to the drawings which accompany the 
paper. 

At the termination of each rib is a small cartilage, which rests for 
its whole lengtli on the inner surface of the corresponding abdominal 
scutum, to which it is connected by a short muscle. 

The scutum being thus moved by a rib from each aide, its posterior 
edge lays hold of the ground, and becomes the support by winch the 
adjacent portion of the body is propelled forwards, and by a series 
of alternate motions is capable of renewing tlie impulse with consi- 
derable rapidity. 

Mr. Home remarks, that in the Draco volans the wings, by which 
the animal flies, are supported by ribs, which form the skeleton of 
them ; but in this instance the elongated ribs are superadded, for the 
sole purpose of forming tlie wings, and do not, as in the snake, assist 
in the process of respiration, at the same time that they are employed 
in giving progressive motion. 

An Account of some Experiments on the Combinations of different 

Metals and Chlorine ^ By John Davy, Esq. Communicated by 

Sir Humphry Davy, Knt. LL.D. Sec, H.S. Read February 27, 

1812. [PML Trans, 1812, p, 169.] 

Tlie principal objects of these experiments is to determine the pro- 
portions in wliich oxymuriatic acid or chlorine combines with various 
metals ; but the author has also extended his inquiry to the relative 
proportions, in which oxygen also, and sulphur, unite with some of 
the same metallic substasK:es. 

Of copper, Mr. Jolm Davy notices two compounds, to which he 
gives the names of Cuprane and Cupranea. The former is the same 
as the resin copper of Boyle, which may be obtained by hearin^o- 
gether one part of copper with two parts of corrosive sublimate, lliis 
compound is also the same as that named by Proust, white muriate 
of copper, who obtamed it by mixing together muriates of tin and 
oopper; and Proust observed that the same compound might be pro- 
cured, by heat, from the common deliquescent muriate of copper. 

This compound is fusihle by heat b^ow redness, smd in close ves- 
sels se not decomposed by a strong red heat ; but if air be freely ad- 
mitted^ it is dissipated in white fumes. It is insoluble in watw, but 
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is soluble with dferyescenec in nitric acid, and without etiihrvesoexice 
in muri&tic. It consists of S6 chlorine, and 64 copper. 

In the other compound, which the author calls (Jupranea (a term 
that, in the lanjipja^ proposed by his brother, impUca a substance 
containing more acid), the pro[)ortion8 arc 53 chlorine, and 47 copper. 
This compound is also best obtained from tlie common deliquescent 
muriate by slow eva^mration, carried ultimately to dryness, at a tem- 
perature not exceeing 400° of Fahrenheit ; for if greater heat be 
applied, one portion of chlorine is expelled, and what rezuaius is re- 
duced to the state of cuprane and resin copper. 

In addition to the foregoing, there is also a native muriate of 
copper, wbicli, by the author’s analysis, consists of 73 brown oxide, 
16' 2 muriatic acid, and 10*8 water. 

This compound has also been imitated by Proust ; and Mr. J. Davy 
has also found various methods of making the same combination. 

Tin also forms two compounds with chlorine, one already known 
under the name of the fuming liquor of Libavius, which the author 
calls Stannanea, most readily obtained by heating together an amal- 
gam of tin with corrosive sublimate ; and a second analogous to the 
former, made by the sul>stitution of calomel, and accordingly con- 
tuning a less pro})ortion of clilorine, and therefore called stannane. 
The former contains 42‘ 1 tin, with 57*9 chlorine , 

The latter 62*22 tin, — 87*78 cidorine. 

The only new and remarkable property of tlie liquor of Jibavhis 
observed by Mr. J. Davy, is its action upon oil of turpentine, wliich 
in one experiment was so violent as to occasion inflammation. In 
other instances oxide of tin seemed to be formed, and a tenacious oil, 
having a smell somewhat like camphor. 

Beside these compounds of tin with chlorine alone, there is also a 
submuriate observed by Pn>ust, containing about 70*4 grey oxide, 
19 muriatic acid, and 10*6 water. 

With iron likewise, as well as witli the former metals, there are 
two compounds with clilorine, which may eitlier be formed by direct 
union with oxymuriatic or may be obtained by evaporating to 
dryness the green and red muriates of iron. When thus depriv^ of 
water, they receive the name of Ferrane and Ferranea. The former 
contains 46*57 iron, and 63‘43 chlorine; the latter 35*1 iron, and 
64*9 chlorine. 

With other metals that have been tried by the author, such as man- 
ganese, lead, zinc, arsenic, antimony, and bismuth, he has not found 
that chlorine combines in more than one proportion. 

The compound with manganese bears a red heat, in close vessels, 
without decomporition ; but when it is heated in an open vessel, mu- 
riatic acid fumes are evolved, and oxide of manganese reanains. It 
appears to consist of 54 chlorine, and 46 manganese. 

The muriate of lead, known by the name of Horn lead, but caBed 
by the att^or Flmnbane, was to contain 74*23 lead, and 26*77 
d^xine. 



Butter of xme, obtamed by dktilliiig to dryness the murtete of 
zinc, w«» found to consist of exactly equal parts of the two ingre-^ 
dients. 

The fuming butter of arsenic was found to contain nearly 60 chlo- 
line to 40 arsenic* This compound has the property of dissolving 
phosphorus when gently heated, but to part with it on being cooled. 
It also readily dissolves sulphur when warmed, and yields crystals of 
sulphur by cooling. It likewise dissolves resins, oil of turpentine, or 
olive oil ; and in these respects resembles the compounds of sulphur 
or phosphorus with chlorine, which have the same property of en- 
tering into combination with hxed and volatile oils. 

In this respect also the butter of antimony was found to agree with 
the same compounds ; and in the proportion of its constituent parts, 
to be as nearly os possible the reverse of tlm preceding. 

It is remarked concerning these compounds, in general, of metals 
with chlorine, that their volatility or fusibility are in no degree cor- 
respondent to the qualities of tlie metals of which they consist. One 
of the compounds of irtm, for instance, is volatile ; but those of bis- 
mutli, zinc, and lead, are even less fusible than the metals themselves. 

In order to correct the preceding analysis, the author lias had re- 
course to the general analogy of definite proportions ; and since one 
of hydrogen unites with 7 5 oxygen, or witli 33*6 chlorine, the com- 
pounds of chlorine have been compared with the oxides of the same 
metals : and in the instances of copper, iron, zinc, and arsenic, have 
been found to agree correctly with the analyses of oxides by other 
chemists ; and where such agreement has been wanting, it has been 
obtained by new analyses of the oxides of tin, lead, antimony, and 
bismuth. 

In making similar comparisons of the compounds of the same me- 
tals with sulphur, four instances of correspondence were found in tin, 
lead, antimony, and bismuth ; but others were observed not to ac- 
cord with the proportions assigned. 

The author concludes with observing the degree of analogy that 
subsists between tlie oxides of metals, and their compounds, with 
chlorine; horn silver, resin copper, horn lead, and corrosive sub- 
limate, being each soluble in excess of muriatic acid, although 
the lost is even less soluble in nitric or sulphuric acids than in mere 
water. 

Farther Eaperimmts and Observations on the Action of Poisons on the 

Animal System. By B. C. Brodie, Esq. F.R.8. Commmicated to 

the Society for the Im^ovetneni of Animal Qhemisiry^ and hy them 

to the Royal Society. ReadFcbruary 27, 1812. [PAt7. 1812, 

p. 206 .] 

In lhe desertption of the author former experiments on the some 
subject, he entered more into the detail of particular occurrences tiiaa 
he now thinks necessary. He was formerly apprehensive that the 
operations of the same poison might not be always the some, and was 





tiierefo^ carcM to relate all the drcomatancea. Bat he noW fiikU 
extremely little difference in the action of the same poison, even upon 
different animals ; and in those of the same species no difference but 
-what may be referred to difference of quantity of poison, or age, and 
power of tlie animal. He consequently does not enter minutely into 
the particulars of his late exjieriroents, but gives a general account 
of those which appear to be of most importance, wiSi regard to the 
inferences tliat may be drawn from them. Tlie greatest part of them 
relate to the action of mineral poisons ; but since, on the former oc- 
casion, his trials of woorara had been left imperfect for want of a 
sufEcient quantity of that poison, he states the results of two expe- 
riments made after obtaining a fresh supjily, for the purpose of en- 
deavouring to recover animals that had been apparently killed by it. 

A young cat was the subject of the first experiment. In four mi- 
nutes after the application of woorara to a wound in her side, she 
appeared to be dead, but the heart continued to act I4Q times in a 
minute. Mr. Brodie then inflated the lungs, and repeated the arti- 
ficial respiration forty times in a minute. At the end of forty mi- 
nutes the pupils of the eyes were observed to contract by an increase 
of light upon them ; but in other respects she was motionless and 
insensible. A*; the end of an hour further symptoms of life began to 
appear, and there was an effort to breathe occasionally. There were 
also various involuntary motions. The efforts to breathe became gra- 
dually more frequent, and after two hours had elapsed, the sjionta- 
neous efforts were repeated as often as twenty-two times in a minute. 

The artificial respiration being then discontinued, she lay as if in 
m profound sleq) for about forty minutes, when slie suddenly awoke, 
and gradually recovered from all the effects of the woorara. 

A second experiment, of the same kind, performed on a rabbit, 
was not so successful ; for though the action of the heart was con- 
tinued strong and regular for more than three hours by means of ar- 
tificial respiration, there never was the least appearance of returning 
sensibility ; and the pulse from that time beg^ to subside, and ulti- 
mately ceased alto^ther. 

The mineral poisons here examined by Mr. Brodie, are arsenic, 
muriate of barytes, emetic tartar, and corrosive sublimate. 

When arsenic is taken internally, it is observed that some appear- 
ance of inflammation of the stomach is usually found after ^th ; 
and the ^neral opinion is, that this inflammation is caused by the 
local appl^tion of the arsenic to the coats of the stomach; and se- 
coi^y, that this inflammation is the cause of death. 

To these opinione Mr. Brodie objects, that in many cases the ap- 
pearances of inflammation are too slight to warrant sudi an opinion; 
and in most instances of animals killed by arsenic, death takes plime in 
too short lime for it to be considered as the result of inflammation. 

Hie author observes also, that the inflammation does not depend 
cm the local application ; for it has been remarked by Mr. Hunter 
and Mr. Hume, and Mr. Brodie has confinned the observation by 
new experimental which have satisfied him, tiiat inflammation of the 
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ttomaeh ie more violent atid more immediate, in consequence of ap* 
pHcation of arsenic to wounds, than when it is taken into the sto^ 
maoh itself. The symj^toms iirst produced are paralysis of the hind 
legs, and other parts of the body ; convulsions, dilatation of the pu- 
pils, and general insensibility, indicating disturbance of the functions 
of the brain. Secondly. A feeble slow intermitting pulse, from dis* 
turbance of the functions of the heart. Thirdly. Pain in tlie abdomen, 
sickness, vomiting, &c. from the action of this poison on the stomach 
and intestines. 

Prom such general affection of such different organa, from the order 
in which they ore affected, and from the analogy with vegetable 
poisons, which from Mr. Brodie's former experiments appeared not 
to act till they had entered the circulation, he infers that arsenic also, 
in whatever way administered, does not produce its effects even on 
the stomach till it has been received into the blood. And although 
it might be supposed that blood containing arsenic would equally 
destroy the vitality of every part, there ate various circumstances 
which show that this is not the case ; for even to the instant of 
death, in consequence of the full effect of arsenic on the brain, heart, 
and bowels, various accretions continue a])parently unimpaired ; and 
even after death the muscles remain excitable to powerful contrac- 
tions by means of electricity. 

From such trials as Mr. Brodie has made of muriate of barytes, it 
bos appeared to act principally on the brain, but in some degree on 
l^ie heart also ; for although the heart always continued to act after 
respiration had ceased, in consequence of the affection of the brain, 
nevertheless the pulse was feeble and intermittent ; and although ar- 
tificial respiration was made with the greatest care, in the hope of 
keeping up the circulation, it could rarely be maintained more than 
a few minutes. In some instances, in which the artificial respiration 
had been pursued with apparent success for a greater len^h of time, 
tiiere were some signs of restoration of the ftinctions of the brain, 
witii occasional returns of voluntary respiration; but tliough the 
greatest care hod been taken to preserve the temperature also by ex- 
ternal meatis, the pulse notwithstanding cemtinued to diminish in 
strength and frequency, and ultimately ceased. It was found, how- 
ever, that the heart, the intestines, and the muscles, in general, were 
excitable to contraction by means of electricity, although insensible 
to the stimulus of blood poisoned by muriate of barytes. 

The stomach likewise is affected by this poison with some degree 
of inflammation, but less so than by arsenic. And though in some 
instances it operates as an emetic, the author considers the infiam- 
mation to be independent of the local application, and to arise 
through the medium of the general circulation. 

The effects produced by emetic tartar are very similar to those of 
the preceding poisons ; but it much more frequently occasions vo- 
miting. The symptoms enumerated are paralysis, drowsiness, and 
%t complete insensibility. The pulse Ijecomes feeble, but still 
the heart continues to act iffter apparent death ; so that its action 
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may be increased by ardfidisl reepiralatm* but never koiger liban for 
a few immiteB; Its prinetpai action ia ccmceived to be i^pon tiie 
brain ; but it appears to act u|>on the heart also. The stomach some* 
times hears marks of inflammation ; but the author has seen no in- 
stance of the intestines being inflamed. 

The experiments of Mr. Brodie on corrosive sublimate, have led 
him to conclusions very different from the preceding respecting its 
mode of action. When applied to a wounded part, it produces a 
slough, without any affection of the general system ; and when taken 
internally, its effects, he thinks, may be best explained by its local 
action on the stomach alone, unconnected with any absorption of it 
into the circulation. 

Wben a solution of corrosive sublimate is taken into the stomach, 
the mucous membrane is found of a dull grey colour, haring lost its 
texture, so as to be easily separated from the muscular coat ; and as 
this precludes the idea of absorj^tion into the circulation, Mr. Brodie 
conceives that its deleterious effects depend entirely upon its che- 
mical action on the stomach, and that tlie brain and heart are thence 
affected by nervous sympathy. 

Observations of a second Comet, with Remarks on its Construction, By 

William Herschel, LL.D, FM,S. Head March 12, 1812. [PA«/. 

Trans, 1812, p. 229.] 

The tendency of Dr. Hersohers observations is to point out a dif- 
ference between this second comet and the former, of which he lately 
gave an account to the Society. 

llie latter appeared to him as a nucleus about 5" in diameter, sur- 
rounded by a very faint chevelure. Since this appearance on the 
two first days of observation was not well defined. Dr. Herschel was 
in doubt wliether to consider the nucleus as corresponding to the 
head of the former comet, or to the bright planetary body that he 
had observed in its centre j being extremely small in comparison to 
the head, and as much too large to be &up|H)6ed of a planetary con- 
struction. But on two subsequent days of observation, the nucleus 
was pretty well defined, even with a power of 170 ; and the author 
was led to consider the latter as the more probable opinion. On the 
fifth day of observation (which was the last time that it could be seen, 
by reason of the interference of the moon's light), Dr. Herschel at- 
tended carefully to the magnitudes of the body, as it appeared to 
different magnifiers ; and by subsequent comparison on the following 
mom^ of objects of known diameter with hie recollection of these 
magnitudes, he determined the measure of the nucleus to have been 
6 '' 2744 . 

Since the distance of this comet from us was at that time rather 
greater than that of the sun, the real magnitude of the diameter thus 
measured is estimated at 2637 miles. 

As the light of the chevelure was too teeble to be seen at this time, 
on account of the light of the moon, its greatest extent, in a dfrec- 
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tk>n opposite to that of the sun, \v&s estimated from the observatioiia 
made two days preceding, when it measured about 9' 40'V c^d its 
length, consequently, 659,000 miles. 

Dr. Herschel remarks, that the physical construction of this comet 
must have been extremely different from that of the former, approach- 
ing very nearly to the planetary condition, and having a diatoeter 
nearly one third that of the earth. 

The light by which it was seen he also considers as planetary ; 
that is to say, reflected from the sun, and not phosphorescent, like 
the preceding ; for if this were self-luminous, says Dr. Hcrschel, we 
could hardly account for its little density, which would scarcely bear 
to be magnified even to 107 time.*?, although the fonner was seen 
with a power of 600 even better than with one that was lower. 

The chevelure, however, he conceives to consist of phosphoric 
matter susjjendtjd in mi elastic atmosphere tliat surrounds the body 
of the comet ; and he ascribe.s the faint appearance of this chevelure, 
according to the theory advanced in his late communication, to the 
existence of a very smiiU quantity of nebulous matter, which had not 
been consolidated by passing through a perihelion. And hence, says 
the author, this last comet was but little more affected by a perilie- 
lion passage tliau a planet would have been. 

Additional Eitptnriments on the Muriatic and Owymuriatic Add^. By 
William Henry, M.D. V,P, of the Lit. and Phil, i^odety, 

and Phyddan to the Infirmary, at Manchester. Read March 19, 
1812. {Phil Trans. 1812, 238.] 

In consequence of the discussion which has lately taken place con- 
cerning the nature of these acids, the author has been induced to 
repeat, with more jierfect apparatus than he formerly possessed, a 
part of those experiments of which he published on account in the 
Philosophical 'Fransactions for 1800, and to add others tending to 
elucidate the same subject, lliose experiments in general relaU^d tt^ 
the electrization of muriatic acid gas ; but there was also one experi- 
ment in which he endeavoured and supposed that he had succeeded 
in extracting water from it, by means of muriate of lime, as sensible 
heat was evolved as soon as the muriate of lime was brought into 
contact with the gas. But he has since found that the evolution of 
heat occurs only when the muriate of lime has attracted moisture 
either from the atmosphere or from the mercury through which it is 
passed ; for then it condenses a portion of the acid gas. 

In his present experiments on electrization, Dr. Henry confirms his 
former results with regard to the evolution of hydrogen by that means; 
and he observes, that when the electrization of muriatic acid gas is 
performed over mercury, the hydrogen evolved amounts to about one 
fifteenth of the original quantity of gas employed. There appears, 
however, to be a contraction of volume, in consequence of the absorp- 
tion of a part of the acid to form calomel. When tlie hydrogen amounts 
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to the quantity which has been stated, nothing further is gained by 
continuation of the process. 

When mercury is not present during the electriasation. then a dif- 
ferent result is obtained. The quantity of hydrogen is estimated by 
the author not to exceed one seventieth part of the gas employed. 
The gas does not appear to be (hsinged in bulk ; but a part of it is 
converted into oxymuriatic acid gas. When this gas amounts to a 
certain proportion of the mixture, tlie e^ct of the electricity will 
then be to re-unite it to die hydrogen, and form muriatic acid gas 
rather than to decompose it. 

But when mercury is present, it removes the oxymuriatic acid as 
fast as it is formed ; and then a larger proportion of hydrogen is 
evolved, till every nascent portion of oxymuriatic acid gas is so sur- 
rounded by hydrogen that it cannot attain to a state of actual extri- 
cation. 

In support of this explanation. Dr. Henry mixed thirty measures 
of hydrogen with 400 of muriatic acid gas ; and when this mixture 
was electrified over mercury, no effect was produced ; the quantity 
of hydrogen was not increased ; and it was evident that no oxymu- 
riatic gas was evolved, as the surface of the mercury remained with- 
out the slightest tarnish. 

When, on die contrary, the muriatic acid gas was mixed with 
oxygen, and electrified over mercury, then a diminution of bulk en- 
sued, and the surface of the mercury became tarnished, as by the 
contact of oxymuriatic gas ; and water was formed in drops, and de- 
posited on the inner surface of the vessel, combined with a portion 
of the muriatic acid. 

These results, says Dr. Henry, may be explained either according 
to the commonly received theory, or according to that adopted by 
Mr. Davy. 

According to one view the oxygen unites to the real acid of tlic 
muriatic gas, and forms oxymuriatic gas, wliich then deposits water 
tliat had been previously held in solution. According to the other, 
the 03cy^en unites with the hydrogen, and forms water, while the 
oxymuriatic base is now disengaged as a simple body. 

The author, at present, is not acquainted with any ground for 
giving a preference to one above the other of these two modes of ex- 
planation ; but he imagines that something would probably be gained 
by a precise determination of the proportions in which the gases sa- 
turate each other. He has not, however, been able to satisfy Iximself 
on this point ; and he conceives that the condensation of a portion 
of the muriatic acid gas by the water that is formed during the pro- 
cess, is an almost insuperable impediment to any precise determina- 
tion of these proportions. 
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Of the Attruction of mch Solids a$ ure icrmimted by Flaties ; and of 

Solids of greatest Attraction, By lliomaa Knight, Esq, Commu^ 

nkated by Sir Humphry Davy, LL,D, Sec, ILS, Read March 19, 

1812. IPhiL Trims, m2, p, 247.] 

The attention of most mathematicians who have treated of the at- 
tractions of bodies, has been confined to those bounded by continuous 
surfaces ; and Mr. Knight is not aware that any author, with the ex- 
ception of Mr, Playfair, bos g^ven an example of that kind of inquiry 
which he here undertakes. 

If a solid be bounded by plane surfaces on all sides, whether regu- 
lar or irregular, he undertakes to determine its action, both in quan- 
tity and direction, upon any point placed either witlun or without the 
body. 

For this purpose, the solid is first conceived to be divided into its 
most simple forms, of which the action can be determined separately ; 
and thence the collective force of the aggregate is subsequently ascer- 
tained. 

The first section treats of the attraction of jdanes bounded by right 
lines (whether triangular, quadrangular, or iKjlygonal), on points how- 
ever situated. 

"llie second section extends the same inquiry, first to pyramids, tmd 
then to solids, which may be divided into as many pyramids as there 
are sides. 

And in the third, tlie attraction of prisms of various forma is inves- 
tigated. 

Having completed this part of tlic subject, Mr. Knight next aj^phes 
tlie formulas he has obtained to find the attraction of certain complex 
bodies, which, though not bounded by planes, have a natural connexion 
with the preceding subject, having their sections in one direction of 
a right-lined figure, though in another direction their sections be in 
part curvilinear, such os the portion of a cylinder generated by the 
motion of a segment of a circle parallel to itself, or parabolic cylinder 
by similar motion of a portion of a parabola. 

Under the same head, also, the author includes curvilinear pyra- 
mids, or groined solids cut from the preceding cylinders by a trans- 
verse motion of a similar or dissimilar curve, so as to have a japral- 
lelogram for their base. 

H In the section wliich concludes tliis communication, the author 
enters into the consideration of solids of greatest attraction; for 
though this subject has been already treated of, in part, by Professor 
Playfair and by Silvabelle, tKeir investigations relate solely to homo* 
^eous solids of revolution ; but Mr. Kni^t extends the investiga- 
tion to the attractions of those solids treated of in the preceding sec- 
tions, not only when the density is homogeneous, but also according 
to different hypotheses of varying density. 
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Of th Pmetratim of a Hetnhphtro by an indefinite Number of equal 
and mmilar CylMcr?t. By Thomajii KmjB^ht, Esq, Communicated 
hy Sir Humphry Dnvy, lL,D. Sec. R,S. Head March 19, 1812. 
IPhil. Trans. 1812,p.aiO,] 

The problem which Mr. Knight here undertakes to solve, is to 
pierce a hemisphere pcrj)cndicularJy to tlie plane of its hose, with 
any niunher of equal and similar cylinders of such kind, that after 
the removal of these cylinders, the remainder of the hemisjihere 
shall admit of exact cubaturc ; and when tlic surface has been thus 
perforated, the remaining surface shall admit of exact quadrature. 

But the solution of this ju’obicm, as well as of those contained in 
the preceding communication, was, of course, aucli as not to admit 
of being publicly read. 


On the Motions of the Tendrils of Plants. By Thomas Andrew Knight, 

Esq. F.R.S. In a Letter to the Right Hon. Sir Joseph Banks, Bart. 

KM. P.R.S. Head May 4, 1812. {Phil. Trans. 1812, p. 314.] 

JBome naturalists have supposed tendrils to be endued with some 
degree of perception, to which their propensity to approach neigh** 
bouring objector may be ascribtxl ; and though others who have written 
on the same subject may haife rejected tliis hypothesis, it docs not 
appear to Mr. Knight that any direct experiments have been made 
similar to those wliich he here describes, for the purjmsc of ascertain- 
ing whetlicr these motions may not be ascribed to peculiarity of or- 
ganization, aided by the opemtion of external causes. 

The plants selected for his experiments were, the Virginia Creeper, 
the Ivy, the Vine, and the Pea. When a young plant of the creeper, 
trained directly upwards, was placed alone in the centre of a forcing- 
house, its tendrils were all turned towards the north wall ; but as this 
Mms out of their reach, they declined gradually, and ultimately fixed 
themselves on the upright stem beneath and upon its support. 

When other plants were placed near the glass, their tendrils wen? 
always directed from the light, as in the former instance, althmigli 
no object was within tlieir reach on tlie dork side. 

Mr. Knight next tried tlie effect of placing near them a piece of 
dork paper ; to this they Hi)peared to be stixjngly attracted, and 
when the paper was removed to a new |H)sition, the tendrils were 
found to follow it. When a piece of glass was substituted for the 
paper, the tendrils showed no disimsition to approach it; hut, on the 
contrary, when it was placed so os to reflect the light of the sun upon 
the temlrils, they appeared to he strongly repelled by it. 

In making corres^mnding ex|>eriments on the ivy , Mr. Knight found 
the same propensity in its claspers to recede from the light ; but it 
was necessary to place substances much nearer than in the former 
experiments for them to manifest any appearance of spontaneous 
morion. 

When a young plant of the vine was jdaced under the some efr’ 



cumstances a« the creeper, its tendrils manifested the same tendency 
tD recede from the light. When first emitted, they pointed upwards ; 
hut the angle gradually increased, and ultimately they pointed di- 
rectly downwards when no object was within their reach to which 
they could attach themselves. The ultimate direction was in all in- 
stances towards the diurkness of the ground, whether the plants were 
trained upwards, horizontally, or downwards. 

There was, however, tliis difference observable ])etween the ten- 
drils of the vine and those of the Virginia creeper : those of the vine 
could he made to return tt) any j>OHition which they had quitted, by 
changing the du’cction of the light ; hut those of the creeper never 
returned to a situation from which they hatl once receded ; as the 
tendrils of the vine arc, moreover, separated into two divisions, tliey 
do not often fail of coming into contact with adjacent objects ; and 
the effect of contact is almost immediately visible, lliey bend more 
firmly toward the body, and attach themselves by twining round it. 

The organization of the tendril, by which it is adapted to perform 
these motiems, appears to the author very similar to that of the young 
succulent shoot. It is al)undantly provided with vessels ; and it seems 
not improbable that a very considerable quantity of the mo\ing fluid 
of the plant passes through them, and tliat there is a close connexion 
between their vascular structure and their motion, as appears more 
especitJly in the act of grasping an object. Ilie external pressure of 
the body on one side will probably imi>ede the motion of the fluids on 
that side of the tendril, and occasion greater extension of the oppo- 
site side in giving passage to a greater proportion of sap. In con- 
formity to this explanation, it is observed, that the sides of the ten- 
drils that arc in contact with the substance embraced are visibly com- 
pressed and flattened. 

Observations on ike Measurement of three Degrees of the Meridian 
conducted in England by Lieut. -CoL William Mudge, By Don Jo- 
sepli Rodriguez , Communicated by Joseph de Mendoza Rios, Esq. 
F.R.B. liead June 4, 1812. iPhiL Trans. 1812, 821.] 

After tracing the history of the several measurements that have 
been made from time to time in different parts of the world, the au- 
tlior obaeiTCs, tJmt little doubt would have remained as to the earth 
being flattened at the poles, had not the English measurement given 
an ojiposite result ; the degree at the northern extremity being found 
equal to 60,766 fathoms, while that at the southern appeared to he 
60,884. 

Colonel Mudge's estimate of tlie linear measure of a degree is made 
by dividing the number of fathoms measured in linear extent of an arc 
by the number of degrees and parts of a degree ascertained ^ ob- 
servatibne of stars. Don Joseph Rodriguez has followed a different 
He assumes as data tlie linear extent of Col. Mudge’s base 
line, and the horizontal angles of his triangles ascertained by obser- 
vation. He assumes, also, that the figure and dimensions of the earth 
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are known by other mea8uremonts> and thence infers wluit ou^ht to 
have been the anglee ascertained by Ck»L Mudge^s astronomioal oh- 
Beryations. 

Col. Mudge*s base in fathoms is first converted into toises, of which 
the logaxithin is taken as the logaxitlim of an arc* The radine of that 
mrc being assumed from the supposed figure of the earth, its angular 
extent, its logarithmic sine, and chord, are inferred by the method of 
Ddombre. The horizontal angles measured are then corrected for 
spherical error, so as to convert the triangles into spherical triangles, 
the sides of which arc found first as logaiithmic sines, and thence the 
logarithmic arcs are deduced. The azimuths of these being also known, 
the portions of the meridian to which they each correspond are corn- 
put^ both in angular and linear measure : the results are given by 
the author in two tables, one of which is deduced from the eastern 
series of triangles, and the other from the western series. 

The angular extent of whole arc thus calculated is 2*^ 50' 21 "'97. 

The observed angle differs from this by J"'38, being 2" 50' 23"*35. 

In making separate eathnates of the two portions of this arc, 
that are to we north and south of the central station at Arbury Hill, 
he finds that the former exceeds its calculated amount by 4"*77 ; 
while in die latter the calculated extent is greater than that deduced 
from astronomical observations by 3"'39. He therefore infers that 
the astronomical observations at Arbury Hill must be erroneous nearly 
to the amount of 5", notwithstanding goodness of the instruments 
and the skill and care of the observer. 

By a mode of calculation similar to the foregoing, made upon the 
measurement in Lajdand, Don Joseph Kodriguez orrivies at a result 
which differs only 0"'6 from that of M. Svonberg ; aud by the same 
method, vrith respect to the measurement in Bengal by Mi^qr Lamb- 
ton, the difference between observation and calculation is only 0"’53. 

A portion of the French measurement between Dunkirk iid Paris, 
similarly estimated, is not found to accord so well wirii the author's 
calculations, which make a difference of 2"* 60 more than appeared 
by observation. 

A similar disagreement, it is observed, was also found by M. Me- 
chain in the very short distance between Mon^ui and BarcJeloim, the 
latitudes of which, as determined by a very long series of aenith 
distances, do not agree with .the results of measurement by as much 
asS"'24. 

Local attractions were supposed to be tibe cause of this inwileri^ ; 
and Cdi. Mucfge also was of c^iliiion, that the irmgt^iti^ 
occur in his measurements are to be ascribed to deviations of title 
plumboline from local attaractions. But the author of the present 
comaBaumoation thiidcs they should rather be ascribed to tine Onserva* 
tioim themselves ^ bo any extraneous source ; rince tim observa- 
tiems 6f different stars ^ve results that differ more than 4" :from 
eadb other. 
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Aa Acmuti of $Qm 0 Experiments oH dijhmt CornMnations of Fluoirio 

Ae%i» By John Davy, Eeq, Vommumcutei hy Sir Humpl^ Davy, 
LL.D, Sec, R,S, Read June 11, 1812. [P4i/. Trans, 1812, 

p, 352.] 

The aubject of this eommunication is divided into four sections, 
the first of which relates to silicated fiuoric acid gas, aiid to sub- 
sUicated fiuoric acid ; the second to the combinations of these acids, 
and of pure fluoric acid with ammonia ; the third relates to fluo- 
boracic acid; and the fourth to the compound of this acid with 
ammonia. 

Fox obtaining silicated fluoric gas, the author mixes finely-pow- 
dered glass with the materials which, at the same time that it in- 
creases the product, saves the retort from the action of the acid. In 
order to discover the proportion of its constituent parts, the gas Was 
transferred to a solution of ammonia, which gave a precipitate of 27*2 
grains silica from 40 cubic inches of the gas, amounting to 61*4 per 
cent., the rest being mere fluoric acid. When this gas is united to 
water, it deposits a portion of its silica, but still retains more than 
64 per cent. 

By an experiment conducted with care, water was found to decom- 
pose about 263 times its bulk of this gas ; but by subsequent trials 
it ^peared capable of absorbing as much as 365 times its volume. 

'l^ough this gas, in combimngwith ammoniacal gas, requires twice 
its bulk for saturation, the proportion of their densities is such, that 
the acid exceeds the ammonia in weight more than 3 to 1. 

In combining witli dry ammonia, it retains the whole of its silica, 
and the compound may be sublimed unaltered ; but when it is dis- 
solved in water, it loses a part of its silica, and will deposit the whole 
^ excess of ammonia, or by adtlition of other alkaline solutions. 
Iw subsilicated fluatc of ammonia is likewise decomposed by sul- 
phuric acid or by muriatic acid gas. 

When the aubadlicated fluate has been decomposed by on excess of 
ammonia, aaid evaporated in a vessel of platina, a rimple fluate of 
ammonia is obtained ; and it is estiniated to consist of 76'4 ammo- 
niOi and 23*6 fluoric acid. 

For the formation of fluoboracic add gas, discovered by MM. Gay- 
Lussao and Thenard, Mr, Davy mixes powdered boracic acid, instead 
of Powdered glass, with fiuor spa;r and sulphuric acid : 100 cubic 
inches of this gas were found to weigh 73| ^roina. Water con- 
dmises 700 times its bulk of this gas. Sulphuric add absorbs about 
50 times its bulk, * 

Equal volumes of this gas, and of ammoniacal gas, form a solid 
salt, that may be sublimed unaltered by a gentle heat. If another 
€»|ual volume of ammonia be added, the whole becomes fluid, and 
will absorb still another equal portion of ammonia without apparent 
change. The excess of ammonia, however, is but loosely combined, 
and may be expdled by a gentle heat, or by simple exposure to the 
ahr. 



On ^ PertBcopic Camera Obecura and Mkrosccpe^ By William Hyde 

WoflftBton, MM* Sec* R*S* Read June 11, 1812. Trans. 

1812,J».S700 

The Bame views which the author originally had of the petiseopio 
conatruction of spectacles, naturally sug^sted to him a corresponding 
improvement in the camera obscura. But though it is evident that 
enlargement of the field of view, and some improvement in the di- 
stinctness of images obliquely situated, might l)o made by causing 
each part of a lens to be as nearly as may be at right angles to each 
pencil of rays that are to be collected to a focus, it was not clear to 
what extent this principle could be carried where the portion of le^ 
is necessarily large, and consequently includes parts that may require 
a different form for preserving distinctness of other pencils of rays. 

He has, accordingly, made trial of different forms of meniscus for 
this purpose, and describes the construction which appears to possess 
the gi*eatest advantage with least detriment to the brilliancy and di- 
stinctness of obj'icts centrally situated, llie radii of curvature here 
preferred ore in the proportion of 2 to 1, 

A meniscus so formed is placed with its convex surface towards the 
plane of repre^^'entation, and with its concavity toward the objects. 

The aperture of the lens itself is made as large as the tools will 
conveniently admit, but the pencil of rays admitted to it in each di- 
rection is limited by a diaphragm, placed between it and the objects 
at about one eighth of its feed length fn>m the lens, and hav^g an 
opening about one tenth or one eleventh of the focal length in dia- 
meter. 

By means of a camera thus constructed, the author observes, that 
objects as ffu as 30^ removed from its centre ore represqitiied with 
considerable distinctness on the same plane as objects centrally 
situated. 

The autlior also describes a microscope which he terms perisoopio, 
because it is formed on the same principle of endeavouring to |4ace 
all portions of a lens at right angles to the pencils transmitted throi^h 
it in different directions, la tlie microscope this is effected by placing 
two plane convex lenses on opposite sides of the same aperture in a 
piece of thin metal interposed between tiieir plane surges, Urn 
central opening being by that means nearly in the centre of curva- 
ture, no rays are sufiered to pass to the eye but what are at right 
aisles to both surfaces ; and a field of view of at least 20® is obtained 
with a greater degree of illumination than can be admitted in the usual 
construction. 

Hie pwer is accompanied by a diagram ibr determining, by in- 
spection, various combinations of that will give to a menis- 
cus any required focal length; 
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FMker Mxperment^f and OhsertmHong on ike mjiuence of Brain oOr 
tAefj^enerationo/JnimalHeat. By B, C.Brodie, Eng. dotn* 

tnunicated to the Society for promoting the knowledge of Animal Che- 
mistry ^ and by them to the Royal Society. Hea4 June 18, 1812. 
IPML Trans. }Sl2,p. 318.} 

In 6ome former experiments it was found, that in an animal from 
whom the head was removed, the circulation of the blood might l>e 
maintained by means of artificial respiration j that under these cir- 
cumstances the blood underwent tlie usual changes of colour in the 
two capillary systems, and carbonic acid was evolved from the lungs, 
but no heat was generated, and the animal cooled more rapully than 
a dead animal of the same size. In the present communication, some 
experiments are detailed, which were instituted with a view to the 
further elucidation of this subject. 

An apparatus was constructed for the purpose of measuring the air 
consum^ in respiration ; and two series of experiments were insti- 
tuted,— -the first to ascertzun the quantity of air cousumerd by animals 
breathing undm: ordinary circumstances ; and the second to ascertain 
the quantity consumed by animals which arc made 1o breathe arti- 
ficia^y after the functions of the brain are destroyed. It was found, 
that in animals breathing under these different circumstances, there 
is little or no difference in the quantity of oxygen which disappears, 
and of carbonic acid, which is evolved in a given space of time ; but 
that it uniformly happens, tliat where the fimetious of the brain are 
suspended, no heat is generated; and that the animal cools more 
rapidly than a dead animal. 

In another experiment, an animal apparently dead from the |wison 
of essential oil of almonds, was made to recover, by respiration being 
artificiaUy produced until the poison liod ceased to exert its influence. 
It was found* that while the functions of the brain were suspended, 
lio heat was generated, but that as the sensibility of the animal was 
restored, the power of generating heat returned. 

Ihese experiments, as well as tliose detailed in the Croonian Lec- 
ture for 1810, go far towards proving that the temperature of warm- 
blooded animals is considerably under the influence of the nervous 
aystem ; but, what is the nature of the connoxiou between them ? 
Whetker the brain is directly or indirectly necessary to tlm genera- 
tion ai animal heat ? These are questions which, in the present state 
c# onr knowledge, must remain unresolved. 

On the different Structures and Situations of the Solvent Glands in the 
i^sHve Organs of Birds, according to the nature of their Fo(d and 
j^ticular Modes of Life. By fiverard Home, Esq. F.R.S. Kead 
Jnne 18, 1812. [PhU. Trans. 1812, p, 894.] ^ 

Eince the solvent glands in birds ai’e larger than in quadrupeds* 
Mr^ Home has investigated tiieir structure in different clasps of 
Mrds^ and has here collected several varieties tiiat he has observed ; 
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and laa deaodptkmsm accompanied iHth drawinge of variooB peoi^ 
IsaritiefC of str^ 

Of ttie that live on aniihal food, the authoc lias examined 
aeverd Idnda of ialcoh, the Soland the crane* the coimoifaht* 
^mmon goU* and the snow^lnm* the laat of which diffm c6n« 
aidcmbly from the rest. 

Among graminivorous birds* the swan and goose are notbed as 
doling £tom most others in the situation and structure of these 
glands. Others of this tribe here examined are the turkey* the oas* 
sowary* the American ostrich* and the A&ioan OstriOh. In the three 
last the solvent glands are in a cavity of unusual size ; and the mus*- 
cular structure of the gizzard is uncommonly weak* wluch the author 
ocmoeives to be connected with the mode of progressive motion* which 
is the same in these birds* and may serve to grind the food without 
the assistance of strong miMcular aikion. 

On 9ome Com&imtum of PAospAoms ond Sulphur, md oa some otiter 

Subjocti of Chemical Jimuiry, Bp Sir Humphry Davy, Knt, IJL.D. 

ScG^ H*S. Read Juxre 18* 1812. [PA>/. 1812* p. 405.] 

The author has formerly described to the Society two oon^>otuids, 
cozudsting of phosihorus and oxymuriatLo add* or chlorine ; one of 
them is a solid compound ; and by his present experiments^ consists 
of three parts of phosphorus corniced with twenty of chlorine^ 'Iha 
second compound contains only half this quantity of chlorine* and is 
a fluid* havmg the specific gravity of 1*46. The fluid will also dis* 
|K>lve a still further quantity of phosphorus ; but the author has not 
ascertained whether there is any de^te limit to the pre^rtion k> 
dissolved. 

When this fluid ooxzqKmnd is treated with water* it feums ia thick 
fluid, of the consistence of syrup* that crystallizes dowly by <^ding. 
These crystals may be called hydrophotmhorous acid ; for by heat they 
are decompounded into pho^horic add* and a peculiar gB», conmst* 
ing of ph^horus and hydrogen. Hiis gas diflPers from oomm<m 
p^phurett^ hydrogen* in not being spontaneously inflammable 
when mixed with common air* find in b^g considend^y less fetid 
than that gas. The prc^ortbns of its constituent paria are estimated 
to be four hydrogen* with twenty phosphorus. The pho^fdmric add 
contained in the crys^* deriv^ its origin flrom the water added to 
the (niginal fluid ; while the hydrogen of the water escaped w^ the 
chlorine in the form of muriatic gas. 

In the interchange of elements which takes place in these eornild- 
iia^bhe/lhere ere many dnmznstancMis to oscertoioiiig 

in which ^ several dements mute with ea«^ nmer ; 
add the arithor obser^* the reealts accord' rdnaikatily mH vdth 
other detenninati^^ 

In the aaxne manner respecting sulphur* a mmilar accoidanee be- 
tween die proportbns* by weight* in whi^ it unites with difierent 
elements* conflnns other estimates of die eOlementaiy number M 
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^ rdadcrn of this body to bydrog^, the unit of Ibh «6ele* 
For since in sulphuretted hydrogen we hydrogen is not altered m 
bulk by the sulphur it holds m solutiozi, the increase of weight shoUrs 
the ^noportion of sulphur combined. And so likewise in sulphurous 
eeid the bulk is not greater than that of Ihe oxy^n which it 
contms t and since the speoihc gravity is double that n£ oxygen, the 
iimrease |irave8 that suiplmr> in this instance* has combined with an 
eqbal weight of cnrygen. When sulphur combines with a laxger pro* 
portion of oxygen* the presence of water appears to be requkite as 
the medium of union. In Hie phosphoric acia* on the contraiy, water 
is not necessary for uniting the full proportion of ox 3 rgen wi^ whidi 
phosphorus is capable of combining. 

With respect to the water that has been observed to be retained 
by many earths* and metallic precipitates* it is remarked, that this is 
probably combined with them iu dehnite proportion* and that the 
presence of the water has considerable influence on their colours* and 
on other properties. 

On a new detonating Compound: in a Letter from Sir Humphry Davy* 

LL J). F.R.S. to the Right Hon, Sir Joseph Banks, Bart, K,B, 

P,R,8, Read November 5, 1812. [PAi7. Trass. 1818, p, 1.] 

The present account is intended as a caution to others against the 
dangenms effects of the very explosive detonation, by which tiie 
author has himself been a sufferer. His attention was first directed 
to the subj^t by a letter received frc»n France* mentioning that 
about twelve months since* a compound had been discovered of azote 
with cbioiine, which appears in the form of an oil heavier than water* 
and which explodes, % a gentle heat, with all the violence of the 
falminating metals. The ktter adds, that this discovery cost the 
Cfierator an eye and a finger. Since letter contained no account 
of the mode of preparing the ccunpound* and as none could be found 
in any of the French journals. Sir Humphry Davy pursued a hint 
mven him by Mr. Children, who informed him that his friend Mr. 
Barton bad, in the month of July last* observed the formation of a 
volatile oily substance in a solution of nitrate of ammonia, exposed 
to cUoxine in the state of gas. In repeating the experiment, the 
tmtbor perceived first an oily film on the surface of tlie fiuid* which 
gradually collected into smiw globules* and fell to the bottom. One 
of timae globules bmng taken out while Boating on the sxurface of the 
S%htly warmed, exploded with brilliant light, but with* 
dixt any violence m detoxiatian. 

In a series of expenments carried on jointly with Mr. Children 
and Mr. Warbuttbn* other ammoniacal solutions were substituted* 
and itvwfoiuai the sam poduet was obtained by means of 
oxahde of ammonia, or by a weak solution of pure ammonia. The 
fixSt iasfeaxice that occurred of violent exnlQidon, was in their ei^ea- 
wmeM jfiam larger quantities in a W<dfo'S apparatus* by a series of 
betties contoint^ the different eolations. 
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The heat generated by tibe ttnion of ikmmenlaoil ve^iar and <diio- 
tine, dhused the destriDction of the whole apparatus by an ixurtanta* 
Mteona explosion* 

From this time their attempts to form ike ml were confined to 
small phials of the gas, and their trials of its properties were limited 
to a quantity not greater than a grain of mnstard-soed ; but still the 
results were attended with daz^er. In attempting to ctdlect the gas 
produced in its explosion, by heating a very smaH quantity under 
water in a curved tube, the tube was shattered with great violence, 
and the author receiv^ a wound in the transparent cornea of one 
eye, firom which he has not yet recovered* 

Bxptoians equally violent were afterwards witnessed by Mr. Chil- 
dren and Mr. Warburton, even without confinement : when a smali 
globule of the oil was thrown into a glass of olive oil> oil of tmpen- 
iiae, or naphtha, the glass, though strong, was in each instance shi- 
vered to {ueces. 

When a globule larger than a grain of mustard-seed was touched 
under water by phosphorus, the explosion was so violent as to \yreak 
aay^aai vessel in which the experiment was made, But when 
smaller quantities, were emplc^ed, a gas could be collected which, by 
tlie experiments hitherto made, contains no oxygen and no infiam- 
mable gas. ^ 

When thrown into the solutions of phosphorus, in ether, or alco- 
hol, it detonates most violently ; but neiriier ether nor alcohol alone 
exhibit any violence in their action upon it. 

In muriatio acid it gives off gas rapidly, and disappears without 
explosion. Various experiments were also instituted with other sub- 
stances, as su^hur and resk, among others, but without any remark- 
able effects. 

From the general tenour of these experiments, the mikar ridnks it 
probable that the substance here examiuedds a oomponiHl of axote 
and chlorine, formed by the decompostrion of iumnoniar while the 
hydrogen of the ammonia unites with another portion of dilorine, 
and forms muriidic add. 

Ihe heat and light produced during the exiptexuAm of tibis oil kto 
llfaseous matter, is eonridered by the author to be wlthcmt a paraOel 
m our nresent coUectloa olminkal fimts ; and the suddeimess of 
the exploiskm more instantaneous than ikait of any compound hi- 
tlUNTto mowii* 

On a remriahte A^icatim 6f Cotes^'s Tkenfum. fly J. P. W. 

Hersohel, fleq. CWsttmtcoeed 4y W. Hetschel, PMM* 

IteMl Novmbcr 12, la [PM. TVmw. W 

oommutticarion indudes an app^tion (ff €olcsV theorem to 
conic seerions in general ; but the ap^ication notioed m the titte re- 
lates to the parabola in pavdxmlar. m it may be ^us enunciated. 

If anymamber of bedmwni^ 

curve, maklugequal angles PSP with eaihothd rand# ^a^^ 



angles P S Q S Q be also taken* each equal to M ^ P/ 
the angle which the hrst drawn radius makes with the axis* then will 
the continued product of «dl the radii S P be equal to the last S Q 
multiplied by latus rectum raised to the power of n 1, n being 
the number of angles taken. 

^ Ihe author thence proceeds to deduce other theorems that would 
be fox the most part complicated and unintelligible when ^ometri- 
caUy enunciated, though sufficiently simple in &eir algebram expres* 
sions. They are indeed* as the author observes, properties rather of 
the equations of the conic sections* than of the curves themselves ; 
properties of a limited number of disjoined points* determined ao* 
cording to a certain law, rather than of a series of consecutive points 
composing a line. 

In the course of this investigation the author employs one species 
of notation* which is new* and for which he apologizes* by explaining 
its advantage in point of simplicity. 

OhmvaHdn of the Buntroer Solstice , 1812, ot the Royal Ohsermtory, 

By John Pond, E»q. Astronomer Royal, F.R,S» Head November 

12. 1812. [PyL 1813. p. 27.] 

Since a minute description of the new circular instrument, whidi 
has been lately put up at Greenwich, is intended to be given to the 
Society as soon as it is completed in every respect, the Astronomer 
Royal takes no further notice of its construction than is necessary to 
show by what means the results of his observationB of the sun at the 
last solkioe was obtained. 

. In other instruments, which take their point of departure from a 
plamb*Une or level, the zenith distance of the sun is the primary ob* 
joct of investigation ; and the polar distance of the sun* which is the 
ultimate object, is obtained by adding the co-latitude of the place* 
whieffi completes the entire arc. 

But by the mural circle at Greenwich* to which there is neither 
level nor plumb-line, the total arc may be measured without any 
exact kxM>wle^ of zenilh point ; and the co-latitude* whi<h in 
all other oaseslt is so essential to know correctly* becomes an oliject 
of mere curiosity* rather than of real necessity. 

It is* hwever* oonrenient to assume some imaginary pmt tmat 
the zenith* the position of which, with respect to the fiW stars* may 
be determined within one tenth of a second ; andfirom this imaginary 
point Mr. Pond measures the distances of the sun southward and of 
tibe ^e nor^ward, as the best means of obtaining the entire arc ; 
but ^ also adds a computation of the same solstitial place of the 
snn* IKS obtained by direct measurement from the pole without the 
aid of his imaginary intermeffiate pointi and the dmerence is kmnd 
to be only 0-15 of a second. 

In the determination of this arc* it is evident that, however acou- 
rately it may have been mechaaiciJdy deteimined, it must still be 
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subjeot to whatever mcertaiaty remai^i^th reg;ard to astionomieal 
Tt^ractada, 

As 1^6 Astronomer Royal has not been in possession of the instru* 
ment a sudicient length of time for deducing the real quantity of re- 
fraction from bis own observations, he lias hitherto employed those 
of 1>. Bradley, which have been many years in use at the iloyal Ob- 
servatory ; but he observes, that any alteration which may be here- 
after found necessary, may easily be made as correction to the abofve 
observations. 

Ohservaitons relative to the near and distant Sight of different Persons, 

By James Ware, Esq, F.R,8. Read November 19, 1812. [Phil, 

Trans, 1813,;?. 31.] 

The author states, in the first place, that he has rarely observed 
short-sightedness in children under ten years of age, and that he con- 
siders it as commencing generally between that period and eighteen; 
diat it at first occasions so little inconvenience, that it is not noticed 
by those who have not access to concave glasses, and consequently 
is very frequently overcome by the natural efforts of the eye. Per- 
sons, on the centrary, in the higher ranks of society, who have it 
more In their power to indulge n slight weakness, by having recourse 
to short-sighted glasses, soon confirm the impm?fection, and in many 
instances even render it worse, by employing glasses deq)er titan are 
necessary; 

For the purpose of instituting a comparison between the propor- 
tional prevalence of this defect in different daasesof society, Mr. Ware 
made inquiry in the three regiments of Foot Guards, containing nearly 
10^000 men, and also in the two Universities^ Oxford and Cambridge. 
In the Guards short-sightedness among the privates is scarcely known ; 
and not mcne than a dozen recruits are said to have been re- 
jected for this imperfection in the course of twenty 3 reBrs, In the 
Universities, on the contrary, tlte numbers are so considerable, that 
in one of the coUoges in Oxtod, it is said that of 127 ]}erscmS, so 
many as thirty-two have xuted either a hand-glass or speckles. It is 
thus proved that short-sightedness is corrected in one class of per- 
sons, and encouraged in the other; and it is evident that even in 
those who cdisolul^y require glasses, it may be increased by uring 
such as are deeper than are really necessary, or counteracted by m- 
ployi^ the lowest with which the eye can see with comfort. 

It is observed, however, that extreme short-sightedness sometitaes 
occurs in children from visible imperfectiem in the form ^ the oor- 
ima, and sometimes' arises as an accidental and temporary coase- 
auenoe of ^neral debiUty, and is then removable by Chalybeate me- 
&fines and bracing applications. 

Dr. Porterfield has observed, that the pupils short-sighted per- 
soim ims in gmierid more dilated than friose of othe^ but Mr. Ware 
does not iK&it this to be generally the case ; nrither does be admit 



the common opoion to be well founded, that the magnitude of the 
pupil vanea according to the diat^nce of the object viewed. He 
names, however, one extraordinary instance of a lady, whose pupil 
contracts only when she views objects at the distance of nine inches, 
but at otlier times is dilated very nearly to the full extent of the rim 
of the cornea. 

Mr, Ware has also made experiments similar to those of Dr. Wells, 
on the alteration of the power of the eye during that dilatation of 
the pupil which is produced by the external application of belladonna. 
Those of the author were attended with the same result of length- 
ening the focus of cither eye to which the belladonna was applied, 
without affecting the customary range of vision in the other eye, 

llie author observes, tliat short-sightedness does not depend on 
the greater or less concavity of the cornea alone ; since its distance 
from the retina, and the convexity of the crystalline also, must be 
taken into the account. 

It has sometimes been observed, that old persons have in a short 
time recovered the perfect sight of younger persons ; and this has 
been explained by Dr. Porterfield, by a supposition of the absorption 
of fttt from the bottom of the orbit, allowing the axis of the eye to 
become more elongated j but Mr. Ware thinks it more likely to have 
arisen from absorption of the vitreous humour, in consequence of 
which the sclerotica would be pressed inwards, and that then the 
axis of the eye would be elongated. 

Mr. Ware oliserves, that persons in general who use glasses, pos- 
sess the power of seeing lioth near and distant objects with the some 
glass, but that tliis is not the ^aso with those who have been couched, 
who always, require a different glass to enable them to see distant 
objects ; proving tliereby that the adapting power of the eye depends 
on the presence of the orystalline. In consequence of this defect, 
such persons judge very imperfectly of distances. 

In comparing the range of adaptation possessed by short-sighted 
persons with that of others, the author conceives the range m the 
fanner to be mtich less ; his estimate being made by the number of 
inches through which the range oi distiimt \mon extends. 

The author, being himself very short-sighted, remarks, that the 
change that has taken place in lus own eyes by age, does not accord 
with the observation generally made, that short-sighted persons be- 
come less so as they ^vance in life. In his eyes the shortest distance 
of distinct vision remains neady where it was ; but the power of die- 
oenung distant objects is so far lessened, that for this purpose he re- 
quires a glass one degree deeper than that which he commonly em- 
j^ys, and with which he formerly used to distinguish distant as ^11 
as near objects ; and as he is acquainted witih other kistanoea in which 
a ;oorreapondent change has taxmi place, he is of opinion that such 
ehimges are by no means unfrequent. However, in two of those here 
enumerated, this change was produced by evident disease; and in 
one of them it was <mly tenqwiary. A third instance mentioned of 
aU' eye becoming less long-sightea; is occasioned by unusual efforts 
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of adaptation. An instmtnent-maker> by employing a microscope, 
for tlie jnirpose of dividing with accuracy for several days together, 
ie afterwards able to rend without spectacles for a few weeJts, but his 
sight then gradually elongates, he again has occasion to employ 
hims^ in &viding. 

Two other earns are also mentioned, of long-^sightcdness reduced 
to vimon at a moderate distance, both arising tom disease, and both 
speedily relieved by evacuating remedies. 

The Bakcrion Lecture. On the elementary Partklea of certain Cryetate. 

fly WilHorn Hyde Wollaston, M,D. See. jR.S. Read November 

26, 1812. [PUL Trane. 1813, p. 51.] 

In this lecture the author undertakes to explain a difficulty that 
has occurred in crystallography, respecting the primitive molecule of 
those bodies that assume the octohedral and tetohedrol forms, when 
broken in the direction of their natural fractures. 

The substance that he selects as most convenient for experiment 
is fluor spar, which may very readily be divided into any number of 
acute rhomboids, having the angles of their surfaces 6tr and 120^. 

Iheae might be regarded for all the practical purposes of crystal* 
lography os the Integral molecule, and tom thence all the other mo* 
diffcations of these solids might very simply bo derived. 

But it is observed, that each acute xhomboid thus obtained may be 
again split in a new direction at right angles to its axis, so that a 
tetrahedron may be detached from each extremity, leaving tom be- 
tween them a regular ootohedron. 

Consequently this ihomboid cannot be considered as the primitive, 
and we are left in doubt not only which to prefer of the . last* 
named solids, but even whether either of these can be primitive^ 
since no possible ammgement of tetrahedra alone, or ctf octohedra 
alone, will fill any space without leaving vacuities. 

The author having observed that both these forms would result 
tom the arrangement which spheres would most naturally assume 
by mutual attraction, proposes a theory feunded on that observarion, 
which he flunks is not liable to objeorion, and endeavours to extend 
this hypothesis, by showing that with some modificatians a corre- 
sponding theory may be applied to othw forms well known to cry* 
staliographers. 

With regard to the triangular arrangement of balls in a plane, and 
their tetrahedral grouping in solidity also, he finds that he has been 
imticipaited by that universal genius Dr. Hooke: but he observes^ 
that H<x3ke*s ideas upon tMs, as upon many other subjeets, are 
but imperfectiy developed ; and that he takes no notice of the octo- 
hedral group, mnned by placing four balls in a square, wirii one above 
and one beneath them. Accordingly, Dr. Hooke eoUld know nothing 
of that which forms the prhmipsil novdty of the present obmvatioh, 
namely, that when a mass of Spheres has been formed wholly accord- 
ing to the triangular or tetrahedral arran^^ then certain seorions 
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of the aame moBs present nho the square arrangement, and aeodtd^ 
ihgly certatn ]:)Ortions of it exliibit the octohedral group. 

The author rentarkA, in sup}>ort of this theory^ that a large pro- 
portion of those substances which assume the octohedral form, arc 
considered by chemists as simple bodies, and are therefore more Ukeiy 
to have tlie simple form of spheres than such as consist of more than 
one element. Since the supposition of spherical particles appeared 
to him to afford so satisfactory an explanation of an acknowledged 
difliculty in crystalh)graj>hy, he was led to consider what other forms 
would result from the union of solids most nearly allied to spheres ; 
and he observed tliat obtuse rhomboids, like those of carbonate of 
lime and otlier substances, would be formed by the union of oblate 
spheroids, as indeed Huyghens had long since observed ; and that by 
the union of oblong spheroids, the nattuul result would be trianguk^ 
and hexangulor prisms, as are ftmnd in beryl and phosphate of 

But the most singular arrangement noticed, is tliat which alFords 
an cxplanarion of the origin of cubes in crystallography. These, he 
supposes, may consist of spherical particles, of two different kinds, 
re^arly intermixed in equal numbers (in conform!^ to the most re- 
cent views of binary combination in chemistry) ; tor these, he ob^ 
aerves, will not tend, as before, to the octohedi^ arrangement, but 
will be perfectly in cquilibrio when every group of eight balls com<*> 
poses a cube, according to the most obvious course of alternation of 
the two elements. For in that case all similar balls will be equi- 
distfuit from each other, and will also be equally distant from aU ad- 
jacent balls of the opposite denomination. 

In a note are subjoined some observations on a theory of crystalli- 
zation proposed by M. Frechtl, who imagines that a moss of soft 
spheres may all he compressed into tetrahedra, which is demonstrably 
impossible. That by another degree of softness* or of attraction, 
spheres, each surrounded by dve others, may be compressed into tri- 
angular prisms, without regard to the different degree of compression 
that must take place in the direetbn of the axis ; that other spheres 
again less compressible than before, and consequently surrounded by 
as many imi six others, may be formed into cubes, which indeed is 
admitted to be a very possible supposition. 

It is observed, however, that M. Frechtl denied that a sphere can 
be surrounded by more than six, although, in fact, the most probable 
supposition is, that each soft sphere would be surrounded by twice 
that number, and would form a mass of regular dodeoahedra. 

On u Substance from the Elm Tree, called XJlmin, By James Smith- 
Read December IG, 1812 . [PAi/. TVoiw. IBIS, 

p.m 

Tbte substance here examined by the author, we are told, was first 
known by the c^ebiated Klaproth. It has been ranked as a 
distinct principle, soluble in water, but insoluble in alcohol or ether, 
by the acrioa of nitric or oxymuriotic acids, into a 



resinpi^B matter no longer aoluUa but now rendemd apkiye 

in alcohol, by a fuppoeed union with oxygen derived Irom these aiHds. 

Mr* Smithson being in possession of ulmin, sent to him from Par 
lermo by the same person who had furnished M. Klaproth with the 
subject of hU researches, has made various ex^^eriments, which lead 
to a different opinion of its nature from that which has been enter- 
tained. 

When ulmjn is dissolved in water, a dilute solution is yellow ; but 
when concentrated, it is of a dark red, like blood. Ibis solution 
slowly and feebly restores the colour of tumsol, after it has been red- 
dened by an acid. Most acids occasion a copious precipitate fSrom 
this solution of the matter which has been considered as resini The 
solution, however, still retains a slight yellow colour, from a small 
quantity of this matter which remains dissolved. By evaporation of 
the solution a salt is obtained, consisting of i>ota»h combined with 
the acid employed in the experiment ; and the quantity of potash, by 
various trials, amounted to about one fifth part of the weight of tlie 
ulmin. 

The precipitate, when dried, is very glossy, and has a resinous ap- 
pearance. In minute fragments it is found to be transparent, and of 
a deep gamet colour. It bums with fiame, and is reduced to a 
white ash. 

Alcohol does dissolve it, hut very sparingly. 

Water also dissolves a small quantity, and the solution seems to 
rhduden tumsol. Neither ammonia nor carbonate of soda promote its 
solution in water ; but a small quantity of potash dissolves it imme^ 
diately, and, abundantly, and appears to regenerate ulmin, with all 
' its original propertiea. 

Hence Mr. Smithson infers, that uhnin is not a simple vegetable 
principle of anomalous qualities, but a combination ol potash, with 
a matter more nearly aUied to the extractives than to the resintu 

The author has also investigated the properties of a substance ob- 
tained firom the elm-tree in tl^ country, which differed firom that of 
Palemio in containiag a redundant quantity of potash in the atsateof 
carbonate. He also made experiments on the sap of the elm-tree, 
from which, however, he did noteucceed in obtaining ulmin. 

0« a Method of Freezing at u dhtance. By William Hyde Wollaiton, 

M,D. Bee. R.8. Read December 1 7, 1812. [PAi7, Trmz. 1818, 

p.71.] 

The method here described by the author, is performed by tneans 
of ^ ^tmment, to winch be ^ves the.name of C^rj^plnurua, 
pressing it3 office of frost-bearer. It consists of a tul^, winch |nay 
be two or three feet long, or even more, terminated by a ball at each 
end. One of these baUs contains a small quantity of wat^r to be 
froxmi, and the rest of the instrument is as cam}dete a vacuum as cyu 
be dbtaihed* 

In malSngihb instrument, one of the balls termmates in a oeii^ury 
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taW; and whm water lias lieen admitted into the other, it ia boiled 
over a lamp till all the air U expelled ; and while the atream ia still 
iaauing with violence through the capillary extremity, end of it 
is held in the flame of the l^p, till in proportion as force of the 
steam diminishes, the heat acquires power to seal the tube hermeti- 
caJly, 

yn:mn sucli an instrument has been successfully exhausted^ if the 
empty ball be placed in a freezing mixture of and snow^ the 
water contmned in the oppoaite bail will be frozen solid in a very few 
minutes. 

The first vapour being condensed by the common effect of cold, is 
immediately succeeded by a fresh emission, with proportional reduc- 
tion of temperature ; so that heat is continually withdrawn, or cold 
generated at a distance by the freezing cause. 

A Catalogue of North Polar DietanoeB of some of the principal fixed 
Stars, By John Pond, Esq. Astronomer Royal, F.R.S, Read De- 
cember 17, 1812. {Phil IVans, 1813, p. 75.] 


A Description of the solvent Glands and Gizzards of ike Ardea Argala, 

the Casuartus Emu, and the long-legged Cassowary from New South 

Wales, By Sir Bverard Home, Bart, F.R,S. Head December 17* 

1812. [PhiL Trans. 1813, p. 77.] 

In the first of these birds the solvent glands are different from those 
of any other bird examined by the author, each gland being made up 
of five or six cells, that open into one common excretory duct ; but 
its gizzard is very similar to that of tlie crow. 

In the Emu the solvent glands are oval bags, one fourth of an inch 
in length, and one sixteenUi wide. Ihe gizzard differs from that of 
the crow in having a thicker lining, and is remarkable solely for its 
situation ; for it is not placed, as usual, between the stomach and 
the duodenum, but forms a pouch on one side, so that food can pass 
onwards direct into the duodenum, without being received into the 
gbczaxd. 

In the Cassowary of New South Wales, the solvent glanda are si- 
milar to those of the emu, but larger ; and tlie gizzard is also similar 
in every respect, but stronger. 

The author further remarks upon the circumstances in the struc- 
ture of the cassowaries, and otlier birds most nearly allied to them, 
whi(h adapt them to the different degrees of fertility of the countries 
inhabit. 

Ihe Emu of Java, where there is abundance of food, has intestines 
that are tA large diameter, and comparatively short, so as to a^d 
free passage to the s^rfluity of food they toko, and a gizzard to be 
en^yed only oooasionaliy. 

XV Casaowaiy of New Booth Wales has intestines of smaller dia- 
meter, ti&toen feet long ; and a stronger gizwMfd, more frequen% 
emp%ed In a less productive country. 

2g 
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The Rkfia Ameriemtt, with intestinee equally h»ig, has a gb»ard 
so placed, that no pait of the fbod can escape tadturationi. 

And kitiy, the Ostrich of AMca, where its meaiis of subsistence 
are most precarious, has a gizzard extremely strong, and intestineB 
seventy feet in length. 


Aiditiomtl H^tnarks on the State in which Almkol etnete in fermented 
Liquore. By William Thomas Bmnde, Meg, FM.8. Bead De- 
cember 17, 1812. [PA«. Trane. 1813, p. 82.] 


The question here discussed, is whether alcohol exists in fermented 
liquors ready formed as the result of fermentation, or is formed aub- 
sequently from them by the process of distillation. The latter the 
author imagined to be the commonly received opinion ; and in a 
preceding communication to the Society he endeavotired to refute it, 
by ahowmg that the same quantity of alcohol was always obtained, 
vmetiher the distillation was performed at a higher or lower tempe- 
rature. Since the conclusions which he then ^ew may be objef:ted 
to on the ground that even the bwest temperature that he employed 
for distillation might be sufficient to give a new arrangement to the 
elements, and thereby form alcohol, he now employed a totaUy Af- 
ferent process, in which distillation is altogether avoided. 

Having observed that the unsuccessful attempts which had been 
made to separate alcohol from wines by subcarbonate of potash, and 
from whidx some persons had inferred its non-existence, appeared to 
frul in consequence of the union of tiic alkali with the colouring, ex- 
tractive, end acid matters contained in the liquor, the author ^ea« 
voured, and has succeeded, in effecting a previous separation of these 
•Ubstanoes from wine, by means of siffiooetate of lead, or suhnitrate 
of tin. 


When theaeare added, a danse and copa^ precipitate is instantly 
formed ; and if the liquor be then filtered, it passes perfectly ooloor- 
lass^ Gcntaining alcohol, water, and a portion of the acid of the me- 
tallic salt empkiyed, 

Bv adding to this liquor half its quantity of subcarbonate of potash, 
nearly the whole of the alcohol that was contained in fihe wine is se- 
paraM. 

In Port wine thus treated, the quantity of abchol was frnind to be 
per cent., agreeing very nearly with former resnlta ^distilktion. 

To these infoiences respecting the apparent proportion of alcohol 
in Port and in other wines, it has beim object^, that timy do net 
possess a power of intoxicating equal to such a mixture edf dbehol 

: Mt* Bnmde's rqply to this objectfon is, that it reqmiws some time 
^ a^guiEtim of .aloahol and water to become incorporated ; and th^t 
in this state of imperfect union it is wannsr to the tast0> and aj^- 
reiddiy mom heating in its than when safficiewt time has 
ijbwodjlitir 
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Oil # 'Mo P the Breeds of Sheep. By Colmd David Hom- 

]^|i£e78« WM.S. In a Letter to the Right Hon. Sir Josepli Bao^, 

Jferf. K.B. Read January 14, 18t3. iPhU. Trane. 1813, 

p. 880 

Tbie breed here described by Col. Humphreys, Erst occurred aa on 
aieeidental variety in the State of Massachusetts* about sixteen ukUea 
distant Boston, in the year 1791 s a lamb was producedi having 
a singular appearance, from the shortneM of its legs; and by some 
chance rather than by any particular design, was reserved for breed- 
ing. In the first season only two lambs were yeaned, resembling the 
fb&er ; bat in subsequent years several more were produced, having 
the ftaaoe peculiarities ; and a breed was thence established, wbich^ 
£rdm the simrtness of their legs, and comparative length of back, were 
at first called the Otter breed ; but from a surgeon who afterwards 
dissected one of them, they were called Ancon, from the elbow-like 
crookedness of the fore-leg. 

Experiments in crossing have in very few instances mixed the qua- 
lities of this breed with those of others ; but the siugularity of form 
is so fur established, that when both parents are of true otter or 
anoon breed, the descendants inherit, almost without exception, their 
peculiar appearance and properties of form. 

When an ancon ewe is impregnated by a common nun, the pro- 
geny resembles wholly either the ewe or the ram ; and the same is 
the consequence of breeding from the oommon ewe with an ancon 
ranu 

Ihe most obvious difference between the young of this and of 
other breeds, consists in the shortness and crookedness of their legs» 
by wMch, as well as by some general debility of oonstitutkm, thc^ 
bmme cripples as they advance in age. The contrast is very strl- 
king^when a common ewe has twins by an ancon ram, when it some* 
Mmes ooeufs that one is ancon and the other commoa; so that one 
short-legged and one long-legged lamb are seen sucking the same 
dam at the same time. 

in the fieece of the true ancon there soemsto be nothing decisively 
diffbtent from oommon ; but in the ancon-merino, by which is meant 
the offimring of the merino ram from the ancan ewe, thou^ the 
pisigimy be e^ that of the ewe, its fieeoe pm^es 
stsim^y ef the silky feel of the merinD wool. 

When ancons are put into the same inclosure with o&er ihe^, 
they Bfh chaerved to keep together, sepscrate from the rest of iin 
fidslit#'' 

Althangh they arrive at maturity somewhat later, ^rey are said to 
Hve as kmg as otlier sheep; but in consequence of thw deformi^ 
they «im nddher ru^ and move with a very awkwsrtl gait, 

their fraw-lsgs always crooked^ and their feet turned inward, 
priiieipil reason fiw pfWpagating a breed with such ^mearsnim 
of iniperfectlcm, has heeso me that ari^ i»ea^ 

{hadey to leap over fences. In that part of the Umted Btates where 

*2 o 2 
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they have been encouraged, there are few commons, no hedges, no 
shepherds, no d^ to attend the Hooks ; and the fences of wood and 
stone are not sumcient to prevent active sheep from brealcing pasture, 
to the great destruction of adjacent crops. 

The advantage, however, in this respect, is counterbalancsed by a 
corresponding inconvenience arising from the same source, namely, 
the great difficulty of driving such cripples to market, at the same 
time that they are generally not so fat as others, from the g^reater 
labour they undergo in ^thering their food. 

Hiese objections are indeed such, that since the introduction of 
Merinoes, which arc equally gregarious, quiet, and orderly, in ad- 
dition to the strong recommendation of their fleeces, the ancon breed 
apmars in danger of becoming wholly extinct ; so that the author 
had some difficulty in procuring one in Boston to be dissected, for the 
purpose of sending a skeleton, wliich accompanied the letter, and 
was laid before the Society. 

Ej^periments to ascertain the coagulating Power of the Secretion of the 
gastric Glands, By Sir Everard Home, Bart, F.i2,S. Commww- 
cated by the Society for promoting the Knowledge of Animal Che^ 
mistry. Head -lanUary 21, 1813. [PAiV. 1813, p. 96.] 

It has long since been observed, that the first step in the process 
of digestion is the conversion of the food into a ielly ; but whether 
this h effected by means of the gastric liquor suone, or by a joint 
qieration of other secretions, has not been ascertained. From Mr* 
Hunter's experiments, it appeared that the same species of coagu- 
latidu takes place in the same food adnutted into stomach ^ a 
great variety of animals ; and that in the calf's stomach this power 
resided in the fourth cavity alone-; since the mucus taken from tibc 
surfaces of the first., second, or tlurd cavities, had no such efl^t as 
rennet, which is prepared by infusion of the inner membrane of the 
fourdi cavity. 

'‘Hie same inquiry is here pursued by the author, with a view to 
ascertain more accurately what part it is that possesses this property 
in the highest degree, by comparison of the effects of rennet pre- 
pared from different portions. 

By this mode of trial no part of the hog's stomach was found to 
coag^te milk, but that near the pylorus, where the gastric ^mids 
are situated, 

BSEj^riments were next made with rennets prepared from the crop 
and gizzard of a cock, from the stomach of a the stomach of a 
sidmon, and that of a thomback, all of which had the power of ooa- 
gularii^ milk. 

^ eiqperitnents were afterwiirds made, wi^ the asristance of 
Mr. Hatchett and Mr. Brande, on the comparative powers of dififereiOt 
parts of the some stomach, and the difference in various species of 
aidmsds, ^ dutd^en, hawk, turkey, and 
In a chsdsen the homy lining of the giasard gave a fitmer dird 
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from mUk than the cardiac portion of the stomach, ll^ie canikc 
portioxi d! the stomach of the hawk was found more powerful than 
the same part of a common fowl. 

The gastric glands were carefully dissected out htun behind the 
membrane that hues tlie cardiac extremity of the stomach of a turkey ; 
and of tiiese. forty grains, by weight, were taken, and their effect 
compared with an equal weight of membranous lining of the same 
cavity, an equal weight of membrane from the fourth cavity of a calf *s 
stomach in a recent state, and forty grains of dry rennet. Since the 
last must have been [irepared from about four times its weight of re- 
cent membrane, its effect was produced in much the shortest time. 
The coagulation effected by the gastric glands took place nearly at 
the same time as by the recent calf's stomach; while that from the 
lining of the turkey's stomach was nearly three times as long in pro- 
ducing the corresponding effects. 

Prom these experiments, the author infers that the secretion from 
the gastric glands possesses tlie power of coagulating milk, and com- 
municates that property to ac^acent parts, by which it is imbibed. 

On some Properties of Light, By David Brewster, LL,D,F,R,B,EtBn, 

In a Letter to Sir Humphry Davy, LL,D, F,R,S* Read January 

28, 1813. [Phil. Trans. 1813, p. 101.] 

The author, having been for some time past engaged in a course 
of experiments on the refractive and dispersive powers of different 
substances, the details of which are intended for future publication 
in a separate work, confines himself, at present, to a relation of such 
of his results as have most of novelty or importance* After repeating 
the experiments that have been made by others tlm properties 
that light acquires by transmission through Iccland-spar, and upon 
the corresponding properties of reffected light originally discovered 
by Malus, and by him termed polarisation. Dr. Brewster observed a 
singular appearance of colour on each side of a luminous object, 
viewed through a thin slice of laminated agate* Upon examination 
of fhese coloured images through a prism of Iceland-spar, this light 
was founrf to be similarly polarized, so as to appear or disappear ac- 
cordingly as the laminae d the agate were par^l or transverse to 
the principal secrion of the spar* He found also that the colourless 
light transmitted directly though the agate, and from which the 
coloured rays had been separated, was polarized as well as t^ co- 
l^cwred rays, appearing and disappearing alternately with them during 
the revolution of the i^ar. And accordin^y whim %ht previously 
polarized by reflection was received upon agate, its transmissiDn 
or reflection depended on the relative position of the kuninM of the 
agate ;to tiie plane of reflection ; for when these were at right angles 
to Other, no light whatever was transmitted. 

In the same manner light polarized by transmission thret^ the 
lamiaated ag;ate» manifested the usual ptopertiies o£ %ht so aSbeded 
by other meaiiB. 
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Along with thfi polarised light. Dr. Brewiter also obsmed a 4sint 
nebulous Kgfat not polarhced, which he also £nds in UnnBudsaioii 
through cornelian and chalcedony, and thinks it important as leading 
to a satislaotory theory of pedarkation. 

Tfaie next obeereation of author relates to the high rehnethw 
power of chromate of lead, which, he remarks, is greater than that 
of any other body hitherto recorded ; and upon its double lehractioii, 
whicl^ he says, is so enormous, t^at ^ deviation of the extnaordiaary 
ray is more than thrice that produced by Iceland-spar. 

Ihe index of refraction assigned by Dr. Brewster to chromate of 
lead, is 2*^26, and ajkmg with it he names realgar, of which the in* 
dex is 2*510, as another substance that refracts more strongly than 
the diamond. Phosphorus, he adds, stands higher than has b^ sup* 
posed, being 2*224, and then native sulphur next in order 2*1 15^ 

The dispersive power of chromate of lead is observed to exceed 
that of ot^r substances in a still greater proportion than its refrac- 
tive power, beiim more thsm ten times as great as that of the densest 
flint-ghuas, and mteen times as h%h as that of water. 

The concluding section of the author’s letter relates to the exist- 
ence of two dispersive powers in all doubly refracting media. Mr. Ca* 
valb, and others, have already observed, that the dispersions oeca- 
sioned by the two refractions of Iceknd-apar are not equal. Dr. 
Brewster observes that this is general to all, and he undertakes to 
asfdgn the proportion of these two powers in different substances. 

la chromate of lead the dispersive power mamfestiMl in the rays 
ordinarily refracted, is double that of rays obliquely rsfimetod; and 
in Iceland-spar the disparity is nearly as great. 

The existence of a double dispersive power, it U observed by the 
author, instead m assisting m the explanation of other poper ti es, 
only a^ one to the numerous didloultiee that are to be aumipated 
in Cueing to any general rules those capricious phenoiiioaa exfai* 
bited by light in its passage tinough transparent bodies. 

An App^he to Mr. Ware's Ftiper on Vision. Bp Sir Charles Blag* 
den, F.R,8. Read February 4, 1813. [FAif. Trans. 1813^ jp. ItO.J 

Ihfi author xemarks, that Mr. Ware's obsorvations witii regard to 
fthort-si^tednesB, being in general merely the oonsequeDce ^ habit 
acquired at on early age, is confomn^le wkh hia own axpeiittnea in 
genanJ, and that Im himself is a partioitlar instance of natuial limg^ 
si^^tednass grsduaBy converted ixito (xmtou^ Hevary 

ipm remembers first learning to read, at the conuncm age of fowr or 
five yesXB, and that at tlmt time ha could see the umiariaseiiptim 
across a wide church ; but that at tiie age of nisie or ten years he 
cendd distinguitii the same islets at the same distaim, 

witimut the assis t iume of a watch-glass, whkh has tite efihet of one 

S htiy cofneave. In a few yeaia more dm same glass was not euf* 
iMf powerfbl ; but jet was so in- 

considerable, that he yielded to tlie dbwaation of hie Irieiiidi 
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imixg the catnutton giiu^set till be wae upw{u*<k of tbirty year* 

of age, arhen No, ^ was b^ely sufficient ; and he very shortly JM 
recourse to No. 3, In the course of a few years an hacreaae of the 
defect rendered it necessary for him to employ glasses stUl deeper, 
and his sight soon required No. 5, where it has remained stationary 
to tile present time. From the progress which Sir Charles Blagden 
has observed in his own short-sightedness, he is of opinion that it 
would have been accelerated by an earlier use of concave glasses, and 
might have been retarded, or perhaps prevented altoga&er, by 
teatk >0 to read and write with his book or piq>er as far distal as 
m%ht be j&om his eyes. 

In this communication he takes the same opportunity of adding an 
experiment made many years since on the subject of vision, with a 
view to decide how far the similarity of the images received by the 
two eyes contiibnte to the impression made on the mind, that they 
arise from only one object. In the house where he then resided, was 
a marble surface ornamented with fluting, in alternate ridges and 
concavities. When his eyes were direct^ to these, at the distance 
of nine inches, they could be seen vrith perfect distinctness. When 
the optic axes were directed to a point at some distance behind, the 
ridges seen by one eye became confounded with the impression of 
ooncavities m^e upon the other, and occasioned the uneasy sensation 
usual in squinting. But when eyes were directed to a point still 

more distant, the impressbn of one ridgo on the right eye corresponded 
with that made with an adjacent rid^ upon the left eye, so that the 
fluting then appeared distinct and single as at flrst, but the object 
appeared at double its real distance, and apparently magnifled in that 
proportion, 'fhough the difrerent parts of the fluting were of the 
same form, their colours were not exactly alike, atid this occasioned 
tome degree of confusion when attention was paid to this degree of 
disaiinilarity. 

A Method of drawing extremely fine Wires, By WUliam Hyde Wol- 
laston. iJf.D. Sec. B.S'. Read February la, 1813, [PAiY. IVuiwr. 

1813, p. 114.] 

T%e author refers to Mussohenbroek for an instance of a gold wire, 
recorded to have been drawn by an artist at Augsburg so fine, that 
one gxidn of it would have the length of 300 feet it is not said how 
this waa eiected, and some doubt has been entertained of the pussi- 
bdity of it } but the autbcMr of this psfier shows how gc^ may be 
drawn to tlfo same degree of fineness, and also that platina may be 
made ndth great facility much finer than is above described. 

The gessmi principle of the method is the same for both. Hie 
meM intended to be drawn is first reduced, in the common mode, to 
n wiie of iffiout of an moh in diameter ; and it is then coated 
with silver, so as to fom a rod of conriderable thtokness. The rod 
is than dakwn, as usual till it is reduced to a slender wire, and it is 
fuosiimed that the gold or platina oontamed in it is reduced in the 
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same pn^xtion as the stiver. By steeping for a few mmutee in 
nitfous acid the eilver is then dissolved ; but the gold or platina re- 
nuiin unaffected, and require merely to be washed in distUIed water 
in order to free them ffrom any portion of the solution or other little 
impmities that may adhere during the solution. 

method employed by the author for coating gold wire is 
attended with more difficult than he expected. A rod of silver 
having been previously drawn of considerable thickness, a hole was 
dnlled through it longitudinally, and into this hole a gold wire was 
inserted so as to ffll the hole. But in consequence of the toughness 
of €ne silver, the operation of dnlling was found extremely difficulty 
and this method was afterwards aWadoned. It was found that 
platina might be advantageously substituted for gold, as in that ease 
the first drawn wire mi^t be coated with silver by fixing it in the 
axis of a cylindrical mould, and then pouring melted silver to fill the 
mould. The platina employed for ^is purpose was fused by the 
fiame of a spirit lamp impelled by a current of oxygen, as contrived 
by Dr, Morcet: tins platina having then l)een drawn alone to a wire 
of an inch in diameter, it received a coating of silver that was 
just 80 times the thickness of the platina: accordingly when the 
silver was reduc^^d by drawing to of on inch in diameter, that 
of the platina was » but^nevertheless it remained surprisingly 

tenacious in proportion to its substance. The greatest relative 
tenacity is however thought to have been at aibout tttHtt of an inch, 
which supported I4 grain before it broke. Accordingly this wire 
admitted being drawn considerably finer, and the author has even 
obtained portions as slender as of an inch ; but these were 

only in very short pieces, being in many places interrupted so that 
be could place nd reliance upon any tritds of their tenacity. 

Some precautions are added respecting the method of freeing 
tliese wires from their coating of silver, with the recommendation 
of some little contrivances wmeh the author has found convenient 
in Imndliug objects so liable to be injured. 

Description of a sin^Mens Micrometer, By William Hyde WoUaSton, 

M,J), Bee, R,S, Head February 25, 1813. [PAeV. TVans, 1813, 

The author, being unable to measure some of hie very small wires 
so accurately as he wished by any means at present in use, tiontxived 
the method here described, which he recommends as folly answming 
his expectarions, ^ . 

A lens having its focus at one twelfth of an inch is mouixted in a 
plate of brass, and by the side of it is made a smiidl peiforarioxi^ as 
near to its centre as <^rth of an inch. 

When a lens thus mounted is placed before the eye for the pur- 
pose of examining any small obieot, tlie eye can at the same time see 
distant ol^ecto through the adjacent perforatkm, by reason of the 
magnitude of the pupil, whfoh is sufficient for receiving rays through 
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both tlie lens and the naked aperture. The magnified o^ect maj 
thus be compared mth a ipcale of any large dimensions at such a 
distance as may beat smt the convenience of the observer. 

The author, however, recommends a small scale attached to the 
instrument, as better adapted for steady comparison with the olject 
to be measured. 

The instrument has externally tlm appearance of a telescope, con- 
sisting of three tubes, with the little lens at its smaller extremity ; 
and in the place of the ol^ect-glasa is hxed the scale of equal parts, 
which consists of pieces of wire placed side by side, and so propor- 
tioned in their lengths at regular intervals, as to be easily counted* 
A wire of known dimensions, os for instance, -rivth of an inch, 
being then placed in a suitable position before the lens, the tube is 
drawn out ^ this wire apparently occupies fifty divisions upon tlie 
scale, and consequently each division at that distance corresponds 

to~JL— of an inch in the focus. Again, at half that distance the 
60 X 200 

same wire covers only twenty-five divisions, each of wliicb now cor- 
responds with Tv^frrrth of an inch seen in the focus of the eye-glass. 

lT:i€se numbers are marked accordingly on the outside of the tube, 
and the intermediate fractions tmW* tvW» found by dividing 

the exterior scale into equal intervals. Hence in the measurement 
of any wire, the number of divisions which it occupies on the interior 
scale are to be noted os numerator, and the number marked on the 
tube externally as denominator of a fmetion, expressing its dimen- 
sions in proportional parts of an inch. Since the correctness of the 
instrument depends on the precision with which the first wire is 
known as basis of the exterior indicadous, the wire is made of fine 
gold, and its dimensions determined by the weight of a given length* 

Observation of the Winter Solstice of 1812, mih the Mural Circle at 
Greenwich, John Pond, Esq, Astronomer Roqal, F,H,S, Read 
February 26, 1813. [FAiV. Trans, 1813, p. 123.] 

The weather was so extremely unfavourable, that it was not pos- 
sible to obtain more than eight observations of the sun, fiom Which 
the obUquity of the eoliptie at the late solstice could be deduced; 
from these it is mferred to have been 23"^ 27^ 47^^ 36, that ftom the 
summer solstice having been 23^ 27' 51"*3. 'Oiis smtill discordanoe, 
it is observed, might ^ easily made to disappear by a sUght modifi- 
oatkm of Bradley's refractions ; but the Astronomer Royal has not 
yet bad an opportunity of making a sufiicieat number of observations 
on cireumpol^ stars with the new ciicle, to warrant making any 
correetions in his table of reiraetions, and he leaves the subject of 
the dbcmrdance of the solstices for discussion in a separate paper* 
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On th of the NarwhtUe, By Sir Ev^mrd Home» FMB, 
Read February 18» 1813. [FAiL TYaw. tSl3,p. 128.] 

The author ackno\vledges himself indebted to the laudable aeal of 
Mr. Scoresby, jun. of Whitby, for the greatest part of the informa* 
tiou which he here lays before the Society. Although the tusk of 
this animal is not uncommon, its skull has very rarely been bnn^ht 
into this country ; and hence tlmre has been little opportunity to 
correct the erroneous account given by travellers on tliis subject, 
who have generally maintained that the perfect narwhale has two of 
these tusks, although it is very common for one of them to be brdken 
oC This opinion respecting the existence of two tusks has gained 
a more gent^ belief in this country, from the exhibition of a stuffed 
narwhale for many years in tlie l.<everian Museum, but in wliioh it is 
(dMerved that the second tusk was artificially fastened in its place. 

The feet, says the author, is, that there is never more than one 
tusk in the full*grown narwhale, and this is always in the left socket ; 
but there is also ob'iervable, on the right side, another socket, in which 
it is presumed that the milk^tusk had been contained, and afterwards 
i^ed. 

A further obs'^rvation of Mr. Scoresby’s on this subject is, that 
the tusk of this animal is confined to the male, and consequently 
will not serve for a distinctive c Wacter of the species, as has litherto 
been supposed, 

*A drawing of a female skull given to Sir Everard Home by Mr. 
Scoresby aooompames this oommunicatloa, Sin^e inaction of this 
skjoli is represented by the author as sufficient to satisfy all doubts 
upon the subject, as there is no place provided for an adult tusk, 
although in all other respects it resembles that of the male, excepting 
that the milk-tusk appears to have been placed on the left side in* 
stead of the r%ht. 

Along with the drawing of the female skuU is a representation also 
of a male skull now in the Hunterian Collection ; and upon compa- 
mon of them, it is observed that that of the female appears broader 
in proportion to its length than that of the male, for want of that 
prominence in the fore part that supports the tusk of the male, whiohi 
it is observed, was in mis instance five feet long, although it is evi^ 
dent, from the state of the sutures, that the ani^ had not attained 
its lull growth. 

Many other instances are well known to naturalists, of tusks opu-* 
fined to the male of several iqiecies, as in the horse ; but sinoe the 
di^hant is the only animal that can in bulk and poropoitional site cf 
tusk be compared with the narwhtde, and since ike female et^phant 
has tusks as weU as the male, analogy had not suggested a doubt 
coimendng tiie existence of tikem in the female narwha l and hence 
the observation of a feet that could not otherwise have been asoer* 
tained beooaies preportionaliy interesting. 
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An Aetowti of tom ot^ank Remains J^onnd near Brentford, MiddUsea. 
By the late Afr. William Kitlrf Trimmer* Comnmkated in a Letter 
from Mr. James K. Trimmer to the Right Hon. Sir Joseph Banks, 
Bor^. K.B. P.R.S. Head March 4. 1813. [PAil Trans. 1813. 
p. 131*3 

The greatest part of this account had, in fact, been dxmwn up by 
Mr. William Kirby Trimmer himself, for the purpose of communi* 
eadng it, through the President, to the Society ; so that very little 
has been added to what he had written, excepting the descriptive 
explanation of some sketches of several bones and teeth that acoom^ 
pany the paper* 

Ihe specimens had been collected at different fames ftcum two fields 
at some distance from each other, that have been dug for the puri> 08 e 
of making bricks. The first of these Helds is al)out half a mile north 
of the Thames at Kew Bridge, and its surface about twenty *Hve feet 
above low water-mark. Hie first six or seven feet are sandy loam, 
rather oaleaxecras towards the bottom, but containing no organic re- 
mains. The next stratum is sandy gravel, a few inches thick, con- 
taining shells of snails and of fresh-water fish, and a few bones of 
land animals. Under this is loam of variable thickness, from one to 
five feet, oontaming horns, bones, and teeth of oxen and of deer, with 
some shells also of snails and of fresh* water fish. The fourth stratum 
is gravel, firom two to ten feet in thickness, covered at its surface with 
occasional thin patches of peat, and alwa3rs thickest at those parts, 
and inhaling a disagreeable muddy odour. In this stratum were 
found teeth and bones of both the African and Asiatic elephant, of 
the hij^potamos, with bones, horns, and teeth of oxen. One tusk 
of an dephant measured as much as nine feet three indies, but was 
broken into small pieces in attempting to remove it. The fifth and 
main stratum, which follows, is the same blue clay wliioh passes under 
London and its vicinity to the depth of two hundred feet and more. 

This contains many detached nodules of pyrites, prindpally at the 
depth of about twenty feet from its snrfoce, and many of them of con- 
siderable sixe. The extraneous fossils in this stratum are entirely 
maiiite, with the exception of some finits and pieces of wood, which, 
however, appear to have been in the sea, as they are always pierced 
with Teredines* The shells arc those of Nautili, Ovstere, Pinxus ma« 
rinse, and Grabs, with a great variety of tonaller shells, and some teeth 
and bones of fish. 

Ihe second field mentioned by Mr. Trimmer is about a mile to the 
westward of the fiarmer^ and at the distance of a mile from the Thatnes, 
firam wittdi it is elevated about forty foet. The first stratum here is 
sandy loam, to ^ depth of or nine feet, without any i^pear- 
anee of organic renttdns. Nmct lmsaiid, varying in depth firorn tfopee 
to ^%ht IM, and in oDaiaeness firdm fine sand to sandy gravel at its 
lowest part, in this coarsest part w finmd a oontiderahle quantify 
of teeth and bones of the hippopotamus and of the elephant ; boms, 
bonus, and teedi of deer and of oxen ; with shrils of mer fiiA. The 
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rexaain» of the hippopotmaus, in partacuIaTi are »o frequent* that m 
an area of 120 equare yarda. oa many six tuek» of tliat animal 
were found along with varioua others of the honesj tusks, and hon^ 
that have been mentioned. 

One horn of an ox measured a« much as four feet six inches in 
length, and five inches in diameter at the bate ; and the efixe of this, 
it is ol>served, is the more remarkable, m another horn of an ox was 
found near it, only six inches long ; but it is added, that they all 
appear to have been deposited os mere bones witliout the fiesh ; for 
in no instance have two bones that are connected in the Uving animal 
been found together. Although these bones have lost tlieir cohesion* 
as if peiislied by lying long in a moist stratum, they do not seem 
worn in any degree, as would have happened if they had been 
washed by the sea for any length of time. 

The third stratum in this field is sandy loam, highly calcareous, 
containing horns, bones, and teeth of deer and oxen, with snail-shells, 
and shells of river fish. 

Below this stratum follow the gravel and clay corresponding to 
those of the other field ; but as the existence of these has been ascer- 
tained solely in digging for water, it is not known, by actual exami- 
nation, whether the organic remains which they may contain are of 
the same kinds. ^ 

On a new ComtrucHon of a Condenser and Air-pump, By the Uee, 

Gilbert Austin, In a Letter to Sir Humphry Davy, LL,D. F.jR.S. 

Head March 11, 1813. [Phil. Trans. 1813, p. 138.] 

Mr. Austin’s object in constructing this apparatus was to impreg- 
nate fiuids with any condensible gas by the aid of compression i and 
for the sake of iireserving them in a state of purity, every part was 
made, as fax as ^xmaiblo., of glass. The retort, in which Bie air is 
formed ; the reservoir, in which the supply is contained ; the straight 
tube, tlirough which it is conveyed, and which serves as a piston ; the 
cylinder tmd barrel of the pump; the receiver, containing the fluid 
to be impregnated ; and the valves that confine it, — are made of 
glass, the o^y exception being the stu&rg of the piston, for which 
he names vaiious i^t materials that may be advantageously em- 
ployed. 

For the sake of greater simplicity in the construction, all the parts 
are arranged in the same vertical line. The reservoir at bottom* in 
winch the air is first collected, is a large bell, with a perforation at 
the top, where it is connected with the glass rod, which serves as a 
piston. These are firmly fixed in position; fur in this instrument, 
the condensation is eflbeted by moving the barrel upon the piston, 
instead of having a fixed barrel with a moveable piston. Accord- 
ingly, the reomver, which is attached to the upper extremity of the 
gbms barrel, is oarried up and down irith it in effectoag the conden- 
sation. ;»/ 

The great impediment to forming/ pneumatic instruments of glass 



appears to the autlior to have been the difficulty of making the join- 
ings sufficiently firm to l>ear the necessary pressure, and at the same 
time capable of being easily disunited for the purpose of making any 
new arrangement of the parts ; for in both these rcsjiects, as well as 
in other jwints, the usual conical joints of glass are very objection- 
able. 

In Mr, Austin’s construction, all the parts are fitted together by 
plane surfaces, which have the advantage, not only of being easily 
formed, but of fitting each other in any order of m)mbination in which 
it may be thought convenient to place them . For this purpose, each 
part of the apparatus, where tliere is need of a joint, is originally made 
by the glass-blower to terminate in a fiat, thick, circuiar plate of 
glass of a given diameter, that is larger than the neck to which it is 
attached. 

The flat terminations of all the parts being then ground perfectly 
plane, any two may be applied together, and clamped by a proper 
system of collars and screws, with the certainty of fitting, without 
regard to any inequality of the perforations in each, through which 
the communication between the vessels is thus established. 

The clamps emjiloyed by the author for connecting his apparatus, 
consist of two fiat circular collars of brass, just large enough to admit 
the circular flat fianohes to jiass through them, and a pair of maho- 
gany collars of smaller dimensions, so os to fit tlie necks after they 
have been sawn in two. The brass collars, having been first put upon 
each vessel, are prevented from returning by the interf)Ofiition of the 
wooden collars, and are then screwed together by a suitable number 
of screws. In rendering these joints perfectly secure, it is necessary 
to turn all the screws with nearly equal force ; and it may sometimes 
be expedient to moisten the surfiices of glass that are applied to each 
other wlien any great degree of condensation is required. 

The tube through the piston terminates, at its upper extremity, in 
a small cup, which is the segment of a sphere, and contains a plane 
convex lens, ground to the same radius, and fitting so as to perform 
the office of a valve. A similar valve is placed between barrel 
and the receiver, and another as safety-valve at the top of the receiver, 
with a spring and screw to regulate the force of condensation that 
may be applied. 

Since motion of the barrel on the piston is required to be per- 
formed with extreme steadiness, it is firmly attached by strong collars 
to «n iron sUding-bor, guided by a dove-toil groove of brass, fixed to 
an upright pillar that stands on the platform, to which the first re- 
semwr and piston arc attached, so as to avoid all possibility of lateral 
motion that might destroy the apparatus. 

Hiieau^of observes, that if ^e undermost vessel, instead of being 
open as a reservoir for air to be condensed in the uppermost, be closed 
at the bottom, it wiH be exhausted, so that the same instrument serves 
rile ])uTrpOse of an air-pump as well as a condenser, 
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On the Pom&thn ofFixt In the ItHeettnee of AiHmts. % Sir 

Kvenurd Home, Bart. Presented the Badety for promotts^the 

Kitmdedge of Animal ChenUstry. Bead March 18, 1813. 

IWiw. 1813, |i. 146.] 

In the coarse of the author’s inquiries respecting the digestive 
fNrgans of ditBerent animals, he has been gradtially led to sappoie that 
the office of the colon and lower intestines in general is dife^t from 
that of the upper. In the stomach and small mtestmes the process 
of forming and separating the chyle is carried on; but after the food 
has passed into the osecum and colon, it iqjpears to undergo a total 
chaise in its appearance and smell, with some tendency to putrefac- 
tion, that is not observable in the contents of the smc^ intestines, 
and is prevented from being communicated to them by a valve that 
does not allow even gases to |mss upwards into the small intestines. 

The general construction sdso of the colon and casoa favours the 
opinion that the functions which they perform are of a different kind ; 
since their capacity and arrangement would occasion the passage of 
their contents to oe more tardy than it is through the ss^ intes- 
tines. The smell and semi-putrescent state of tlmse matters led to 
a comparison of them with animal substances buried in the ground 
in moist situaticns, which are known to be converted into adipocmfe, 
«xid suggested the possibility that the secondary digestive operation 
perform^ in the lower intestines might be the formarion of fat; and 
riiis conjecture appeared to the author to be supported by rite con^ 
sideration, that fat is the winter supply in dormant animals, and that 
these animals have a formation of ktestines peculiar to themselves, 
ra which there is no valve to distinguish the beginning of the colon, 
and no other impediment to the free supply of materl^ lor the pro- 
duction of fat. 

The owriior next adduces an isataaoe of the conversion of a corpse 
into adipoeere (in the course of twenty-one years) m Shoreditch 
churchyard; and compares the situation of fbculent matters retimed 
in the cells of the txAim with a current of mcxre fruid matters passing 
over them with that of bodies buried in the neighbourhood of a 
tnon sewer; said he emunerates various instances in whieh vabetanoes 
of a fatty nature are known to be formed in the large intestixMN. 

Ambergris, for exempted is never found excepting in the last eevni 
fset of the mtearines of the spermaceti whak. In the human 
tines also fatty concretions are sometimes found, called seybala, end 
these have a considerable resemblance to ambergris. 

One instance of the fonnarion of fatty concretions in the intestiBee 
iqipeared to have occurred in cMmeequenee of having awaUowsd large 
qwsliries of eonunon (dive oil. The eonmetenee of these is oom- 
pared' to that of sofr; wm^ atid by imal^is they appeared to eonstat 
of two ridrds oHve od, and one third animal nmeus. 

Asecond instance k imtieed, whsrii, as weli as the ]»8ceding, was 
observed by Dr. Babington in a (duld 4^ years old, sultfeet to 
jaundice^ who has voided for some time past at intervals of ten days 
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or a fortiiight;. aa muph aa two or thr^e ounoea at a of a jellow 
oily fluid ooncretea when cold. 

In conaequcnce of suoli instances of flit existing ia considevable 
quantities in the lower intestines, the author endeavoured to ascer- 
tain whether it might not be found in the common contents of the 
colon, and preferred those the duck as the sahjcct of experiment. 
Mr. Braude* who undertook to make this m^wriment for tlU author, 
divided the matter into two parte* which were kept for a week at a 
temperature varying flrom 40^ to one in pure water, the other 
in extremely dilute nitrous acid. In the former no perceptible 
quantity of fot was found ; but the hitter yielded by this treatment 
about one eighth part of fat. 

When a similar experiment was made on the contents of the 
rectum, there was no appearance of fat produced even by the action 
of nitric acid. 

As it appeared possible that bile might perhaps assist in the con- 
version of animal substances into fat* the au^or requested Mr. Brande 
to try the eflect of mixing muscular flesh with bile. Human muscle 
when digested with water alone* at the temperature of 100^, for four 
days, b^ame slightly putrid without any appearance of fat ; but 
when digested with human bile at the same temperature it became 
fetid on the second day, fetid and yellow on the third, and on the 
fourth it had the smell of excrement, was flabby, and appeared fatty 
on the surface. 

A second experiment on beef in the bile of the ox had the same 
result as the preceding. 

In a third experiment made also <ni beef with ox-bile at the 
temparatiu-e of 60^, there was no ap])earance of fot at the end of 
mx days ; and in a fourth experiment made again at 100^, there was 
again no appearance of grease produced by the process. 

From th^ experiments, says the author, wc learn that the bile 
has the power of converting animal substances into flit ; that the 
leonpevature ai 100°, or nearly so, is necessary for that process; and 
that the change is produced just as putrCfoction is beginning to 
take place. 

With a view to ascertain whether the same process could be 
dete<^ actually going on in the human intestinei, a quantity of 
flnees that had be^ retained upwards of six days were examuied 
by being mixed with water at the temperature of 100°, and stBowed 
to cool, when a fllm that iq^peaared to & of an oily nature was loond 
ontiaesurfiaoe, 

H, timn, it be admitted that the origin of lot is such as is here 
cemseived by the author, he remadm that the wastiitg of the body 
in varioos dWders of lower bowels is accounted for. The uses 
of ^ various turns of the colon in diferent animals will be ex- 
plained* and the origin of fotty concretions in ^ gall-bladder^ which 
are so common, may be supj^ed to arise flrom Ihe action of the bile 
on ^ mucus secreted from its coats. 
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On the cvlourh^ Mutter of the black Bronc&leii Oknde Md ^ the 

black -Spots of the Lungs. By Gheorge Pearson, M.D. F.R,S. 

Itead February 25, 1813. [Phil. Trans. 1813, 159.] 

It IB well known that in men the bronchial glands that are situated 
near the bifurcation of the trachea are of a very dark colour; that in 
infancy the lungs in general have little or no such colour; that at 
tiie age of eighteen or twenty they have a mottled or marbled 
appearance, from black or dark blue s]K)t6, lines and points dissemi- 
nated through them immediately imder the membranous covering, 
and that this appearance becomes darker and darker as persons ad- 
vance in age ; an<l that the same black spots ore also observable 
throughout the whole interior substance of the lungs when cut. 

It has been conjectured by some ]ieraon8 that this appearance is 
owing to sooty matter token in with the air during respiration, and 
accumulated in proportion to the duration of life ; but in reply to 
this supporition it has been objected by others, that the same degree 
of blodmess is not observable in brute animals, and that the thijory 
is Hot 8U|)ported by any accurate observations of the proportional 
wont of intensity in those persons who might be supposed to have 
lived less exposed to soot by permanent residence at a distance £tom 
any large town, and from any otlier considerable consumption of 
fiid. * 

Dr. Pearson professes himself to be of the former opinion^ and 
adduces a series of experiments to prove that the black matter in 
question is actually charcoal. In order to collect the subject of his 
experiments, the black glands in which it is contained are dissected 
(Hit, and by washing are freed as far as possible from extraneous 
matter. Ihe colouring sulistance is then partly pressed out, diluted 
with water, and found to suliside from it as a black deposit. By 
boiling tlie black glands in caustic potash the whole atruoture is 
destroyed, but the black matter is not dissolved, and after a sufficient 
length of time subsides from the fiuid. By muriatio acid also the 
j^ands are dissolved, and black matter is deposited from solution. 
Nitric acid also dissolves the glands, but not the black matter uhich 
in this ease floats on the surface. 

By corresponding experiments on the substance of the lungs the 
same black deposit is obtmned, but in much smaller proportion th an 
from the glands. 

The black matter thus collected and subsequently dried, having 
been found to yield carbonic acid by deflagiution with nitre or 
oxynmriate of potash, Dr. Pearson considers himself warranted in 
co^uding that it is charcofil in an imoombined state; that it is 
admitted along with the air in respiration ; that it is retained in the 
nunute mnificatious of the w-tubes, and conveyed by the absorbents 
to the bronchial glands. 
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on the Aicokol ^ Sulphur, or Sulphuret of Carbon. Btf 
J. Berzelius, M.D, FM,8, Prqfeesor of Chemistry at Stockholn^; 
and Alexander Marcet, M,D, F,R,S. one of the Phyncians to 
Quy*e HospUaL Eead May 13, 1813* {Phil, IVons. 1813, jj. 17K] 

The great diversity of opinions entprtained by several of the most 
celebrated of the French chemists regarding the nature of this com- 
pound, which was originally noticed by Lampadius in the distillation 
cif a mixture of p 3 ndtes and charcoal, induced the authors to under- 
take the present analysis, without any knowledge that it was again 
nearly at the same period under examination in loanee. The original 
opinion of Lampadius was, that it consisted of sulphur and hydrogen, 
and hiis opinion was also supported by Vauquelin, Robiquet, and the 
younger Berthollet. The elder BerthoUct had supposed it to be a 
compound of sulphur, hydrogen, and carbon; but, according to 
Messrs. Clement and Desormes, hydrogen had appeared not to be 
one of its constituents, a result which is now adopted in a late re- 
port of Messrs. Berthollet, Thenard, and Vauquelin, and is here 
forther condrmed by the inquiries of Professor Berzelius and Dr* 
Maroet. 

Their joint paper is divided into four parts, the first of which de- 
scribes the preparation and general properties of the compound ; in 
the second, the authors examine whether hydrogen be present in it; 
in the third, the presence of carbon is ascertained; and in the 
feurth, the proportion of its constituents is determined. 

Tlie preparation consists in distilling sulphur throuf^ a red-hot 
tube of porcelain containing well burned charcoal, condensing the 
oily product in water, and subsequently rectifying it by v^ slow 
distillation at a heat between 100° and 110®, by which it is freed 
feom a redundant quantity of sulphur which it always contains when 
first procured. The fluid is then perfectly transparent and colour- 
less. It has an acrid, pungent, somewhat aromatic taste, with a 
smell that is nauseous and fetid. Its specific gravity is 1’272. It 
boils between 105® and 110®, and does not congeal at 50° below 
zero. It is soluble in alcohol, in ether, and in all oUa wherixer fixed 
or volatile, and in alkalies; but it does not unite with water, with 
acids, or with any metallic substances, and even suffers no change 
when heated in contact with potassium. 

For the puipose of determining whether hydrogen was present, 
the vapour ^ it was exploded with oxygen in the tot instance. In 
the next, a current of ox 3 miuriatic gas was passed through the oily 
Hquid. Thirdly, attempts were made to burn it in oxymuriatic gas. 
Fointhly, the vapour of it was passed throng liquefied muriate of 
silver; and Lastly, through various metalUc oxides; but in no instance 
was the^ any appearance of water being produced, or any other 
CFvidence of the presence of hydrogen in the compound. 

The presence of carbon was ascertained by the formation of car- 
bonic add in the combustion of the vajiour with oxygen. When 
the oil itself was set on fire in ox)-gen gas, the heat was sufl&cieutly 
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iatenai^ to melt a wire of platina^ The preeence of carbon was nUo 
proved by t<Jie slow action of borytic- water and of lime-water on tiw 
oily duid, and consequent formation of carbonates of those earths. 

When the autliora endeavoured to determine the proportion in 
which the two constituents, carbon and sulphur, are united in this 
compound, considerable dilhculties occurred from its volatility, and 
lh)in the little adinity which it appeared to possess for the genmlity 
of chemical agents. l"he danger of explosion was an obstacle to 
the oxidation of it by direct combustion; and where attempts were 
made to analyse it by means of nitro- muriatic acid, the result proved 
to be a new and curious compound, that gave rise to a separate course 
of experiment. By means of alkaline solutions a new and unequir 
vocal proof was obtained of the presence of carbon; but the decom- 
position was too imperfect for the accurate determination of propor- 
tional quantities. Recourse was therefore had to distillation of the 
oil through red hot oxide of iron, by which means the carbon was 
converted into carbonic acid, and the stdphur partly retained in the 
state of a sulphured, and partly converted into sulphurous acid gas, 
By careful examination of these products, and by repetition of the 
process with corresponding results, the proportion of the constituents 
was found to be ^*•83 sulphur and 15T7 carbon, — a result which 
accords extremely well with the hypothesis of two atoms of sulphur 
to one atom of carbon; and stnee the quantities obtained in this 
imalysis corresponded with the quantity submitted to examitiation, 
this agreement tended much to confirm the opiniom that the com- 
pound does not contain any other element, 

^n appendix to this paper^ written l>y Professor Berzelius, alone* 
contains the details of two experiments, from which tlie above 
portions of sulphur and carbon are determined ; and a statement of 
certain laws of determinate proportions, from which the same infcry 
ence might be drawn. 

The author’s observation is, that when two combustible bodiosunita, 
the quantities of oxygen which they are disposed to absorb are ^tha: 
equal, or one is a simple multiple of the other. In the present case 
the quantity of oxygen necessary to convert the sulphur into sulphu- 
rous acid is so ne^y double of that which would be requisite tu 
convert the carbon into carbonic acid, that the result obtained by 
supposing that to be the real proportion would not differ by am 
thiiil per cent, from the propcation gained by experiment. 

If Mr. Dalton’s opinion be correct, that bom the carbonic mA 
sidphurous acids consist of one atom of base with two atoms of 
oxygen, then this sulphuret must contain two atoms (ff sulphur to 
one of carbon ; but it is possible that carbonic oxide may contain two 
atoms of base to om of oxygen, and in lhat case carbe^ acid must 
conrist d one atom of each. If so, the sulphuret of carbon will 
accord. with other sulphurets which contain one atom of sulphur to 
one of tsme. The author observes, however, that according to Sir 
H, Davy, there are other sulphurets consist]^ of two portions of 
sulphur to one of base; and accordingly a similar doubt occurs in 
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tfa«ffe caee»> between the single or double portion of sulphor, which 
of them k to be r^arded as the elementary atom» according to Mr. 
Daltonts view of the subject. 

Professor Berzelius next examines various compounds, Which may 
he tmned carbo«salphurets of the alkalies and earths. The carbo- 
su^ihuret of ammonia subHmes unchanged in close vesseJs ; but when 
exposed to air, the carbon iS depomted, and hydro-suiplmret is pro- 
duced ; and, in the same manner, the carboH!d|dmrets of lime, ba- 
rytes, and Btrontia are decomposed when moisture is present, and 
hydro-suiphurets of these earths are formed. 

The remainder of this appendix contains the analysis of a solid 
white crystadUne compound, having the appearance and volatility of 
oamT)hor, formed by exposure of the sulphuret of carbon during three 
wee^ to the fumes of strong nitro-muriatic acid. It is insoluble in 
water, but dissolves in alcohol, ether, and in oils, whether fixed or 
volatile. When this compound was sublimed tlirough a red-hot tube 
containing iron wire, it was decomposed, and found to consist of mu- 
riatic acid, 48’ 74 j sulphurous acid, 29*63; and carbonic acid, 21*63. 

Oh the Means of procuring a steady Light tn ‘Coal Mines, without the 
danger of Explosion, By William Ilcid Claimy, JfeT .D. of Sunder- 
land, Communicated by William. Allen, Esq, F,B,S, Read May 20* 
1813. [Phil, Tram. ISld^p, 200,] 

The author having resided several years near the coal mines in the 
county of Durham, has i)aid much attention to the circumstances of 
those explosions wluch so frequently occasion the death of many in- 
dustrious |)eople, and has contrived a lamp, which he thinks likely 
to answer the purpose of illumination, without any danger attending 
its use. 

He is of opinion, that ventilation, as at present practised, has little 
or no eflPect in preventing explosions; since it has no tendency to di- 
minish the quantity of infiammable gas emitted by the old workings* 
whidi must always be in danger of exploding wherever' it comes into 
contact with atmospheric air, if light be applied to it. The partitions 
and folding docars put up at the entrances of old workings appear to 
be very inadequate to prevent the occurrence of such explosive mix- 
tures ; and tl^r frequency is shown by the number of acoidenta 
which the author ernumerates as having place in hb own neigh- 
botuhood alone in the course of the last seven years. The number 
of explorions in the course that thne has been six ; and these have 
destroyed more than two hundred pit^men, who have left wives and 
children in a state of poverty and mstreSs. In some instances, laige 
pumps have been erected at the top of the shaft, woftked by steam- 
angtoes^ for the jmrpose of draiwii^ off toe infhw&mable gas from 
toose parts ubere it most abounds ; but even these have bem found 
insufficient, since the engine will not, in all instances, be applied to 
the part where it is most wanted : and it is eattwatod, that viberever 
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^ quiuitiiy of mftaimnable gas amounU to o^e twdfUi part of the 
atxiUMqphdno «k present, an exploaion may take place. 

For the purpoee of preventing such accidents, Dr. Claimy has oon- 
trived to inaulate a candle, by water placed both above and below 
the lantern in which it is contained. Ihe air, which is intended to 
support the flame, is supplied by means of a pair of commozi bellows, 
by which it is forced through the water beneath the flame ; and it is 
again emitted, after having supported the combustion, by a bent tube 
that passes into water from tlie top of the lantern. 

In consequence of this arrangement, if the air of the mine becomes 
liable to inflame, the explosion will be conflned to the mere content 
of the lantern, of which only a small part will be consumed, unless 
the quantity of inflammable gas be very suddenly increased. 

TMs communication is accompanied by drawings of the lantern 
and its parts in detail, whereby any workman may be enabled to 
execute it according to the design of the author. 

On the Light of the CaBoegreLinian Teleecope, comp&red with that of the 
Gregorian. By Captain Henry Kater. Brigade-Major. Communicated 
hy the Bight Hon^ 8ir Joseph Banks, Barf. KS. P,R.B, Head 
May 27, 181b. iPML Trans, 1813, p. 206.] ' 

The author having remarked the performance of a Cassegn^an 
telescope, made by a self-taught artist at Ipswich, to be superior to 
what he believes is usually expected from telescopes of this construc- 
tion, has been led to make a series of experiments on the compara- 
tive Ulummation given by the Caasegrainian compared with that ob- 
t^ed by the Gregorian construction. For though the Cassegrainian 
form has been considered merely as the Gregorian disgmsed, and has 
been rarely adopted, in consequence of its inverting objects, a supe- 
rior power of illumination, if correctly ascertained to exist, may prove 
a valuable property, in addition to its advantage of being considerably 
shorter than the Gregorian. 

In the telescope first compared by Major Kater, the specula were 
cast at the same time, in the same met^, and to the same pattern. 
The magnifying powers of the two instnunents were ascertained 
by experiment to be very nearly equal, but with a small excess on 
the side of the Gass^rainian, The two telencopeh were placed side 
by side, and pointed to the same object, which was a printed card, 
at the distance of fifty yards; and as the brightness, as seeninthe 
Oassefrainian, was far siqKirior, its aperture was first reduced by a 
ring cl pasteboard, and then gradually enliu|^d till the card appeared 
eq^dly bri^ through both telescopes. After the respective areas 
of aperture in each tdescope had been measured, with due elbwanee 
hr Hght obatmeted in each by the small mirror, that of the Cas- 
se^raiman was found to be to the Gregorian as 46 to IQB, or 3 to 7 
nearly. 

Jn the second ctmpmmm made by Mr, Kater, the Cassegraipian 
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td^scope had been made some time before the Gr^mn, aod its 
speculum had in consequence lost somewhat of its original polish, 
mt notwithstanding tide source of disadvantage on the side of the 
Cassegrainian, a corresponding superiority again appeared in its power 
of illumination. 

The areas of aperture were in this instance as 79 to 110 ; but as 
the magnifying powers were not equal but in the ratio of 108 to 182, 
it was necessary to make further allowance^ in proportiem to the 
squares of these numbers; so that the illuminating powers were 
found to be nearly as 3 to 2. 

From the mean of these experiments, and from consideration of 
all circumstanoes, the author conceives tliat the relative su}>eriority 
of the Cassegraiuian may be stated to be as 60 to 83, or 20 to 11- 
With respect to the probable cause of the difference thus observed. 
Major Kater conjectures that it may possibly depend on the mutual 
interference of rays meeting in the same point, which it is possible 
may be in great measure dissipated when received by the small spe^ 
culum in the Gregorian, after crossing in the princi]^ focus ; wMIc 
on the contrary, in the Cassegrainian, the loss of light hrom this 
source is avoided, since the small speculum in that construction re- 
ceives the rays before they arrive at the focus, and before they be- 
come sufficiently concentrated to interfere with each other’s motion - 
This conjecture, it is observed, derives additional support from u 
circumstance that has been observed with respect to refracting te- 
lescopes ; namely, that in a comparison between the simple astroi* 
nomical telescope and a Galilean of equal aperture and jmw'er, the 
satellites and belts of Jupiter may be seen much more distinctlr in 
the latter, where the rays are received by a concave lens before their 
intersection in the principal focus of the object-glass. 

AddUiomtl Observations on the J^ects of Magnesia in preventing an 
increased Formation of Uric Acid; with Remarks on the I^uence 
^ Acids upon the Composition of the Urine, By WOUam lliomas 
Brande, Esg, F,R,8, Prof. Chem. R. /. Communicated by the So- 
ciety for improving Animal Chemistry. Head June 8, 1813. [Pkih 
Trans, md,p. 213.] 

This communication consists of two parts : the first of which is a 
oqnffrmation of the beneficial effects of magnesia in preventing the 
"deposit of uric acid from the urine of pemns subject to the formation 
of a redundancy of that ingredient; and the second pak relates to 
the trifkl of acid remedies in disorders of an opposite nature, where 
the urine is found to deposit either the ammooiacal phosphate of 
m^nesia or pho8q)hate of lime. 

first section contains two c^es ; the first of a gentieman who 
was accidentally induced to employ magnesia for the purpose of re- 
lieving indigestion, occasioned by the use of alkaline remedied, and 
who^ereby fortunatelv corrected a tendency to fortil red aaadj for 
, wlucdi those medicines had been taken ineffectually. 
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I%e se^cmd k an instance of tibe beneficial effects of magnesia in 
correcting the formation of uric acid, where alkaiiei had relki^ but 
could not be continued. It also exhibits the prejudicial effects of both 
when too long persisted in, by causing a redundance of an ofpotke 
nature in the urine, and a consequent deposit of earthy phosphates 
as white sand. 

The object of the second section of this paper k to ascertain what 
acids may be employed with most advantage in those cases where 
the ammoniacal phosphate of magnesia prevails in the urine, either 
naturally or by an injudicious use of alkaline medicines. For though 
the use of acids Was pointed out fifteen years since by the same 
chemist who originally analysed this species of caLculus, Mr. Brande 
is not aware that in the course of that time any experiments have 
been made to illustrate the mode of action of different acids. 

The first cose related is that of a gentleman who had been cut ffnr 
the stone ten years before, and was again attacked with symptoms 
of celoulufl. By the use of a brisk purge in the first instance, one 
calculus Was passed, but he still suffered pain in his kidneys, that 
was aggravated by the use of soda water, which increased the pro- 
portion of triple phosphate in his urino. 'JVn drops of muriatic acid 
were then taken three times a day, which removed the white sand ; 
but as this acid tended to increase the quantity of red sand, it was 
exchanged for carbonic acid, witli decided relief to all the symptoms. 

The second case was that of a boy, from whom four calculi had 
been extracted liy the usual operation of lithotomy. These consisted 
principally of the triple phosphate of magnesia ; and hk urine con- 
tidued the operation to be loaded with a deposit of this sub- 
stance, in the form of a white sand. The acid employed in this in- 
stance was citric acid* to the amount of twenty grains three times a 
day. As the effect of this remedy upon the disorder was found to be 
deqkive, and the consequence of any omission was observable in less 
than twenty-four hours, it was persevered in for nearly three months, 
when the dispositiem to deposit the earthy phosphates wssiound to 
have ceased dtegether, and the lad remaiined apparently free firom 
dkease. 

Two other oases are also related ; the fimt of whirii was raUered 
by citric acid taken twice every day, together with vinegar and other 
acid articles of diet ; and the second by carbonic acid, taken as an 
effervescing drau^t, whidb prevented the formation of white sand, 
and removed an irri^on of tile bladder, occasioned by that deposit. 

As the general tfeanlts of tiiese trials, the aufthor iirfra,~ 

That where dUcales ffiff to correct ti^ retSbndmvt fmoretio^ rif red 
sand, xitagfiesia k generdly effectusa. 

That when either of these is improperly contmued, they are lyble 
to ocCaribn ihe d(qK>rit<ff theeartiQT^cupb^^ in tim foam of white 
sand. 

lhat the ndfiend acids prevent thk deposition, bSEt are a|^ to in- 
duce a tetom rff red gravel, consisting of uxk iwnd. 

That vegetable adds, ^ciily the ctoic and taartaric, are less 



Hito jmdttoe tlds ptejttidioitti idtiKmgh they prevent the 

Ibmetioii 0 ( white eond ; — 

And that carbonic acid appears particularly useful in cases where 
thm irritability of the Madder forbi(^ the uae ^ otbf^ acid remedies^ 

Additions to an Account of the Anatomy of the Squalus mascimus, con- 
tained in a former Pwr ; with Ohsenmtione on the Struciure of the 
Bronchial Artery , By Sir Evcrard Hcrme» Bart* FM*S* Head 
June H 1S13, [Phil Trans. 1813, /j. 227.] 

The author observes, that with respect to his former description of 
the external parts, he has no addition to make, excepting that, from 
the position of tlie fish at the time when it was drawn, a small fin 
was omitted between the anus and tail ; which, however, is so tar 
important, that some persons have on this ground imagined that the 
fisli described was a different »|>ecie8 of Squalus. 

Of tlic internal ports, the atomaob is now described, and a delinea- 
tion given. The liver ims six ducts ; but these unite, before they 
enter the duodenum, in one common cavity, wliich corresponds to 
Ihe dilatation of the common duct in those quadrupeds that have no 
gall-bladder. 

A drawing ia given of the heeut and valves of the bronchial artery; 
and it is remarked, tlnit the coats of this artery are muscular to some 
distance from the ventricle, the use of which is conceived by the au- 
thor to be to aid in propelling tlic blood through the gills wlien 
Impeded by the pressure of any great dei>tli of water : for the same 
quantity of blood should pass through the gills at all depths, unless 
the water at greater depths contained a larger proportion of air ; but 
this did not appear to be the case by direct experiment, in which the 
author was assisted by Mr. Braude. 

In support of the opinion that muscularity of the coats of the 
broEtchtai artery ia connected with the circumstance of living at great 
depths, the author remarks, that in the turbot and the wolfrfisli, which 
live m shallow water, there is no muscidar coveriag to the ori^ of 
the bronchial artery, but, on the contrary, its coats are so exceemngly 
ehiatie as to be eaaHy dilated into a considerable reservoir. 

In the £(iffhiu 0 piacatorius, the mechanism of the heart ia such, that 
desoanption alone could hardly coilvcy an adequate idea of Its form ; 
and a drawing of its peculiarities is annexed. 

Hn the todbe of MoUusoa, other differences of muscularity occur 
from otdier causes* In the Teredines, where great muscular power 
working the boi^ engine, the heart oonsists of two 
aurimes and two ventricles, with vMves of very great strength, to 
direct the current of tdie blood. But in the oyster, on the contrary, 
te heart has but one aurnole and one veinferide } md in the muscle, 
tlie heart is scarcely divided into auricle and ventHck, but is a mere 
oval bag, through which the intestine passes, the peristaltic motion 
of appears to the asilhar tm ocmtribtrte as much to the motion 
of tho blood as can be -effected by “the prop«s? coats of the ventiiele. 





After tbk digreauon co^cming Vttrietkn in the structure ^e 
hearti ^' author resumes hie anatomy of the Sqmius mcmmw, and 
notices, among the peculiarities of the urinoiy passages, that there 
is no proper urinary bladder, but a cavity comparatively small, that 
is common to the urine and semen ; since both the vasa di^erentia 
and ureters open into it at the distance of about four inches from 
each other. 

The holders in the male Squalus have been noticed before ; but it 
is now added, that in each holder is a canal, communicating with a 
cavity between the skin and muscles of the abdomen, which is stated 
to be eleven feet long and two wide. The surfaces of this cavity are 
wdate, and extremely smooth ; and it contains a mucus more visdd 
than any known animal secretion. 

Respecting the brain, it is remarked, that in tlie Squalus, as weU 
as in &»h in general, the cerebrum is wanting, unless the part from 
which the olfactory nerves arise be so called. 

The eye is very small for the idse of the fish ; its largest diameter 
lieing not more tlian three inches, and its shortest only one inch and 
three quarters. 

The straight muscles that surround the eye are so much stron^r 
than would appear to the author requisite for moving so small a 
sphere, that he thinks such strwigth can only be required in adjust- 
ment of the eye for overcoming the stifihess of the sderotic coat 

Smf J^rther Observations on a new detonating Substance, In a Letter 

fnm Sir Humphry Davy, LL,D. F,R,8. V,P.RJ, to the Ru^kt 

Hem, Sir Joseph Banks, Bart, K.B. P,R,S. Read July 1, iSlfi. 

fPJM/. 1813, p. 242.] 

In a second letter which the author received fi*om France, he is 
infonned that the detonating oil was there originally procm^ by 
passing a mixture of chlorine and azote through aqueous solutions of 
sulphc^ or muriate of ammonia ; but from the method of obtaining 
it in this country, it is evident that the azote is unnecessary, as it is 
obtained by exposure of any ammoniacal salt in solution to mere 
cblonne. llie oily fiuid obtmned by these means has the i^pectfie 
^vity of It is not oong^ed by cold, as the author had 

S^rmerly suppe^, but remains fiuid even v^ien cooled by a mixtm 
of ice and muriate of lime. 

When kept m water, it gradually disappears, and the water be^ 
comes amd, having the taste and smell of weak nitro*muriati€ acid* 

Concentrated muriatic add decomposci it, disengaging chloriiiei 
and forming munate of ammonia. 

In concentrated nitric add it gives out azote. 

In ^ute sulphuric acid it yields a mixture of azote and oxygen. 

In a strong solution of ammonia it detmmtes; with a weak sdu* 
tkm it yields azote. 

With the muriates of sulphur and of phosphorus, or witii «ulphu« 
ret of carbon, it ccmibine# wit any vioienoe. 
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Whim it k^t ia contact meroui^ alone* it yields aaote and 
ft ii^te powder, conaiating of a mixture of calomcd and oorroaive euh* 
limate^ 

One means of estimating the proportion of the elements was ob- 
tained from this mode of analysis* and it appeared to be 19 azote to 
31 chlorine. 

In such attempts as were made to decompose this substance in ex- 
hausted vessels* the tendency to explosion was such* that no estimate 
could be formed of its elements* ^om tlm small quantities on which 
it was safe to operate. 

The mode of analysis on which the author places the most reliance* 
is that performed by means of muriatic acid. According to his view 
of the play of affinities in this process, ammonia is formed by tlm 
Union of the azote in the compound with the hydrogen of one port 
of the muriatic acid* occasioning the chlorine of both to be set free ; 
Vhile the ammonia so formed combines with another portion of the 
muriatic acid* aud is found in the solution as muriate of ammonia. 
In addition to the quantity of chlorine actually evolved in this mode 
of trial* it was nccessa^ to estimate the quantity remaining dissolved 
in tlm liquid. For this purpose the sulphuric solution of indigo was 
employed, and the quantity of chlorine estimated by the quantity of 
blue colour destroyed. 

From the results of two experiments* the author infers that nine 
grains of azote are combined with 91 of chlorine ; and since this pro- 
portion accords very nearly with the supi>osition of one volume of 
ftxote with four equ^ volumes of chlorine* he regards the present as 
ft satisfactory instance of the law of definite proportions; for the esti- 
mate obtained by the action of mercury upon the oil, differs no more 
lhan might be exjiected from the nature of the experiment. 

Since one of azote combines with three of hydkgen to form am- 
monia* and three of hydrogen combine with three of effilorine in mu- 
riatic acid* the author had bought it probable (hat one of azote woaM 
Imve been found combined with three of chlorine* but is now of opinion 
t ha t no strict laws of analogy are to be found from which we can 
farm a previous judgement such combinationB ; and he takes oc- 
oiribn to remark* that other philosophers who have presumed that 
rimte contains oxygen* are not warranted in their inference by any 
lantB that he has observed. 

jBnperiimeafr on the Production of Cold by the EvmomUon of the Sul- 

phuret of Carbon, By Alexander Marcet* M.D. F,R 8. one ^ the 

PhyBiciane to Gtty's HoepHaL Read July $* 1813. [PhiL TVon^. 

ms, p, 252,] 

ya a former ]^er which the author cammunicated joindy with 
Berzelius on milphuret of carbon* its remarkable volatility 
was noticed ; and as it appeared likely on that account to produce a 
great degree of cold by evaporation* Marcet has been induced to 
make a course of experiments on that subject. 
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When bulb of % theMnomeler, mai^ped in fine lint, has bben 
dipped in the sulphureous liquor, if it he sii^iy exposed to the ahr it 
sinks to about xero of Fahrenheit’s scale, although by a similar eva- 
poration of ether the cold produced is not below 20°* 

If a thermometer, coated as before, and wetted with the sulphuret, 
be placed in the receiver of an air-pump, a cold of 05® or 70® below 
0® is easily obtained, by a vacuum whidi supports one fourth of an 
inch mercury ; and if the air-pump can exhaust ns for as one eighth 
of an inoh, the thermometer sinks to — 81® or —82® in less than two 
minutes, even though the thermometer at the commencement of the 
experiment was as high as 70® above 0. 

Hence the freezing of mercury is »n experiment that may be per- 
formed at any time, and with no more apparatus than a common air- 
pomp, and enough of the sulphuret to moisten the bulb of a thermo- 
meter. Since s^phuric acid has no afiimty for the sulphuret, it has 
no efi^ in adding to the degree of cold produced upon the principle 
upon which that is employed by Mr. Ijeslie, excepting in so far as 
it removes any moisture that may be present in the uir, and which 
in some measure impedes the jarooess until it is converted intf> u 
hoar firost, tlmt may be seen adhereait to the bulb of the thermo- 
meter. 

On a mltne Substance from Mount Vesuvius. By «himes Smithson, 
Esq. FM.S. Read July 8, 1813, [PAi7. Trans, 1813, p. 256.] 

Prom the strong evidence we have that a very large proportion of 
the wodd, as we now see it, has at some jicriod been either in a state 
«f actual combustion, or has felt the effects of heat, a high interest, 
says the author, attaches itself to volcanoes and their ejections^ as 
partial instances of similar operations now going on. 

Jhi support of the igneous origin of primitive strata, it is observed, 
mft odiy that no crystal imbedded in them contains water, but that 
SKvae of the matertals of the strata contain water in any state. 

Ilie subject of the present experiments Was tlirown out in a liquid 
state from the cone of Vesuvius about the year 1792 or 1798, 
it was of a dirty wl^ colour, with stress of yellow and green. 
When heated, it fused without any loss of weiglit. When lUsed 
on charcoal, it was converted into sulphuret of po^sh. 

In water it dissolved readily, leaving particles of specular iron and 
oxide of copper. Muriate of platana caused a copious precipitate 
fimm the solution, from the presence of potadi. Nitrate of b^tes 
afforded an abundant precipitate of sulphate of barytes. 

Sulphate of silver ^ve a curd-like precipitate, diowing the pre- 
sence of muriatic acid. 

FrOsstOte of soda gave a red prec^tate, cemdoting of of 

cc^iiper. Carbonate, or oxak^ occaekmed no pre- 

ciptattOn of any kind of earth ; nor did means emjdoyed d^ot 
^epres^oe«ff bacaaic, or of way other add, exoeptiiig ^ sdtphttric 
and muriatic. 
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By ft suitable course of exjieviment* the proportions of tiie smral 
salts present were found to nearly tints ; 


Sulphate of potash 71 

Sulphate of soda 19 

Muriate of soda 5 


the remainder oonsisting of a IHtie muriate of anmionia, mixed with 
the muriates of iron and copper. 

In the part which remained undissolved by water, there was also 
found to be submuriate of copper, similar in composition to the green 
sand of Peru, and a yellow powder that was judged to be submuriate 
of iron ; so that, on the whole, this single mass presented as many 
as nine diifereut species of matter. 

Some Experiments and Observations on the Substances produced in dif^ 

ferent chemical Processes on Fluor Sjmr. By Sir Humphry Davy, 

LL.D. F.R.S. V,P.R J. Read July 8, 1813. [PhiL Trane: 1813, 

p. 263.] 

In the Bakeriun lecture for 1808, tlie author Imd sujiposed floor 
acid to be decomposed when potassium is lieuted in silicated fluoric 
acid gas, and that oxygen was separated from it; an inference which 
had also been drawn from a similar experiment by Messrs. Guy- 
Luasoc and Thenard. But when he afterwards found that oxyrouriatic 
acid could not be decomposed, and that no oxygen could be separated 
from the compounds of this body with phosphorus, sulphur, or the 
motais, he was led to conceive an analogy between the oxymuriatic 
and fluoric compounds, an analogy also suggested to him by M. Am^ 
pere. 

The exiieriments <lescribed in the present paper arc principally 
guided by this analogy, with a view to ascertain whether it is weU 
founded. 

The subjects of experiment are silicated fluoric gas, originally dis- 
covered by Scheele. liquid fluoric acid in its concentrated state, 
first obtained by Messrs. Gay-Lussac and Thenard, and the fluo-boiic 
acid of the same chemists. 

When these compounds are acted upon by potassium or sodium, 
the reimlts are fluates of potash or soda, with silicum, hydrogen, or 
boron, according to the compound operated upon. 

With reprd to these results, there are three hypotheses wliich 
may be momtoined. One is, that fluoric acid consists of an inflam- 
mable base united to oxygen. A second, that it consists of a simpk 
base, which may be called fluorine (analogous tp chlorine), united with 
h 3 sirogein. A third is, according to the tenets of the phlogistians, 
that fluoric acid, like metallic oxides, is liable to combine with hy- 
drogen, and form ah mflammaMe compound. Sfoce all the pheno- 
mena may be exphnned according to any one or other of these hy- 
pothases, the sole <|ttestion is, which of these explanations is best, as 
bmtig most conformable to the general series of chcnucal focts with 
wham we are at preseat acquainted. 
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Sulphuric und pitnc acids whioK according to the first supposition, 
arc iimammable bases combinod with oxygen and water, when acted 
upon by ammonia yield water, but fiuonc acid in combining with 
ammonia gives out no water. 

Sulphate of ammonia, by the action of |>otassium, yields sulphur 
and ammonia ; and in the same manner mtrate of ammonia yields 
its base azote, wiUi ammonia. But when fiuate of ammonia is acted 
upon by potassium, the only product beside ammonia is hydrogen, 
just as in the action of potassium upon muriate of ammonia, which 
yields only hydrogen and ammonia. In the latter case clilorine com- 
bines with the potassium ; and it would appear that a similar base is 
contained in the fiuate of ammonia. 

By the voltaic battery also, hydrates of such bodies ns are known 
to contain oxygen, as sulphuric acid.hydrophosphorous acid, and nitric 
acidi fiB yield oxygen at the positive wire, and at the negative they 
give &oir base, or a suboxide, along with hydrogen. 

The strong action of fluoric acid on dmost aU bodies, occasioned 
considerable dlfi&culty in attempting to collect the products of its 
electrization. But in a tube of horn silver, when it was electrified 
by a wire of platina at tbe positive pole, the wire was covered with 
a chocolate-coloared powder, but no oxygen was extricated. 

When a piece of plumbago*waa placed as the positive conductor 
in fluoric acid, it was quickly destroyed, and a subfluate of iron was 
deposited at the negative surface, the fluid becoming turbid and black. 

^esc and other phenomena of electrization appear to the author 
not favourable to the supposition of fluoric acid consisting of an inflam- 
mable base combined with oxygen ; but to be best explained by sup- 
posing it to be, like muriatic acid, composed of hydrogen, which ap- 
pears at the ne^tive pole, and a peculiar princ^e to be termed 
fluorine, which, like chlorine, is negative, and is attracted by the po- 
sitive pole, and in general combines with the metal, which is there 
expm^ to its action. 

If, then, according to this supposition, we assume that fluatea are 
combustibles united with fluorine, this principle cannot be obtained 
separate by means of any other combustible, as these will only form 
new compounds with it ; but we may hope to effect the separation 
by means of oxygen or chlorine, as these in certain cases separate 
each other. And since the fluates of silver, mercury, and potash, 
are decomposed by muriatic add, the author exposed these compounds 
also to the action of chlorine, in the hope that fluorine might by that 
means be disengaged. 

But though &CSC fluates were each decomposed, the matter sepa- 
rated from them acted upon the vessels containing them with too 
much energy to be exhibited in a separate state. 

There seems, however, sa])^ the author, great reason to suppose 
that a particular principle is separated from them analogous to chlo- 
rine, and that when it can be obtained separate, it will be found to 
be a gaseous body. 

He estimates me number which should represent fluorine at less 
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than half that of chlorine^ and bo little exceeding that of axygffif 
that thoae who would supiK)se it to contain oxygen combined with 
an infiammable base, must suppose the base to be less than one 
twentieth part of the oxygen with which it combines. 

Catalogue of North Polar Distances of EigMyfour prtndpal fissed 
Stars^ deduced from Observations made with the Mural Circle at the 
Royal Observatory, John Pond, Esq. Astronomer Royal, F,R.S^ 
Read July 8, 1813. \PhiL 'Prans. 1813, j?. 280.] 

A Synoptic Scale of Chemical Equivalents. By William Hyde 
Wollaston. M.D. Sec. R.S. Head November 4. 1813. [PAi7- 
Trans. 1814, p. 1.] 

ITie design of the scale here proposed by the author is to save 
chemists the labour of many troublesome computations in estimating 
the ingredients of neutral salts, and the reagents and precipimW by 
which these ingredients might be ascertained. 

For though certain laws to which chemical union is subjected 
have of late been discovered, and have enabled chemists to determine 
with greater precision than formerly the composition of bodies sub- 
mitted to be examined, and to express numerically the relation of 
the several elementary chemical substances to each other; never- 
theless the computations requisite for applying these results to many 
objects of inquiry are frequently attended with considerable trouble. 

The author briefly sketches tiie liistory of proportional chemistry, 
beginning with Bergman, who, perceiving that the same acid united 
to the same base, always in Uie same proportion, took pains to 
ascertain the composition of various salts. Kirwan followed the 
same line of endeavour to a greater extent, with a view to determine 
the proportions of various acids to different bases, as questions in- 
dependent of each other. To these succeeded Richter, who gave con- 
nection to the subject by observing a new relation that had escaped 
the notice of Bergman, Kirwan, or any of bis predecessors. They had 
observed only the constancy of the proportion of the some acid 
to the same base ; Richter observed, further, a fixed relation of acid 
te acid : namely, that when the proportional quantitiw of any two 
acids, that are each suflicient to saturate a given quantity of any one 
base is determined, the same proportional weights of these acids will 
also saturate equal quantities of any other base ; and consequently 
that if any quantity of sulphuric acid be assumed as standard, then 
equivalent quantities of all other acids may be conveniently expressed 
by fixed numbers, adapted to each; and the several quantities of 
dmerent alkalies and earths that would each saturate the standard 
quantity, might also be represented constantly by corresponding 
numbers. 

The observation of other proportions, which arc simple multiples 
of the preceding, by Mr. Dalton and others, are noticed as affording 
an important correction of the best analyses ; but it is obserted that 



the theory of atomB by which these facts are cetplaihed is by no means 
of importance to the present inquiry. It is by mecms of u series of 
numbers computed according to the method of Richter^ that this 
scale is constmcted so as to answer at one view the very numimras 
qaestdons tltat occur to an analytic chemist in the examination of 
any saline compound. It is similar in principle to the common 
sliding rule, and like that instrument has the usual Gunter’s line of 
numbers on the slider ; but upon a line adjacent to the slider arc 
marked certain points corresponding to those numbers which repre- 
sent the voriouB chemical elements, acids, alkalies, and other com- 
pounds intended to be mcluded in the present view. By motion of 
the slider any one point of the line of numbers, os ICO, may be made 
to correspond witli the j)oint indicating aiiy compound, as sulphate 
of potash. By the position of the point for sulphuric acid, this salt 
is seen to contain 46 of acid, and the other ingredient potash at the 
same Jwe corre8tK)nd6 with 54 on the slider. By the position of 
tlie pMmt for sulphate of barytes, it appears tliat 1 35 of this p^- 
cipitate would be obtained from 100 of the salt, and in the same 
manner tlmt it would yield 176 of sulphate of lead, with a great 
variety of similar answers respecting the equivalent quantities of 
other compounds in wliich the same quantities of acid or neutt*aliziixg 
base is contained. 

Since the line of numbers is divided that a given space of every 
part of it corresponds to numbers that bear a given ratio to each 
other, and since the intervals on the adjacent column of equivalents 
are all laid down according to certain given portions of the same 
scale, they directly indicate by juxtaposition numbers that are in 
the same proportion on any ])art of the scale that may be presented 
to'them, as will be very evident to those who are acquainted with 
the common properties of other* sliding rules. 

For the sake of those who may not be accustomed to the use of 
the sliding rule, and for tlie purpose of recommending that valuable 
instrument to more general use, the author enters rather more than 
might otherwise be requisite into the elementary principles of logo* 
metric division. 

Methods of dmring Eqmthm of qmdraiiCf cubic, qmdrato^cuhic, 

and higher Surds, By William Allman, M,D, Communicated by 

the Right Mon, Sir Joseph Banks, JC.B. P,R,8, Head July 8, 

1818 , IPhil, Th^ans, 1814 , /». 23 .] 

In a paper communicated to the Hoyal Irish Academy by Dr. 
Mooney, u\e method of exterminating any number of quadratic 
surds ia pointed out by successively squaring them when brm^^ht 
akme to one side of the equation; and the present is m extenwon 
of the same method : first, to all surds whose indices are any integral 
power of 2, as the fourth, eighth, sixteenth, thirty- second power, &c,; 
and next to cubic surds, and to any number of surds whose common 
indices axe in any manner compounded of the factors 2 and B; next 
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to coQ)bmatioim of «urdft whose indices do not exceed the number 
d, mid to as many as three surds, neither of whose indices exceed 
12, as well as to various others which cani^ be concisely specihed. 

Anahftie nf a new Species of Copper Ore, By Thomas Thomson, 

M,D, F,R,S, L, md E, Read November 18, 1813. {Phil, Trane. 

1814, 45.] 

The mineral here analysed was brought from tlie peninsula of 
Hindostan by Dr. Heyn^, where it occurs in considerable quantity 
along with malachite, l^hose Bpccimena that are freest from mala- 
chite are of a dork blackish brown colour, soft, being easily scratched 
with a knife, which leaves a streak of a reddish brown. Its specific 
gravity is 2*G2. Its fracture is in general Hnmlbconchoidm, but 
with a tendency in some parts to a foliated fracture; but it has not 
yet been seen witli any appearance of external crystalline foj^ 

It effervesces with acids, which fonn a blue or green solu||p ac- 
cording to the acid used, and leaves a red powder undissolveo!^ 

One hundred grains treated with dilute sulphuric acid lost 1C 7 
grains by escape of carbonic acid gas. 

One hundred grains having been treated witli muriatic acid formed, 
a green solution, from Avhich a clean plate of zinc j)recipitated 48^5 
grains. 

The red powder left by cold muriatic acid was digested for several 
hours in nitro-miu'iatic acid, which left 2*1 grains of white quartz 
undiseolved. and afforded by ammonia a precipitate of 19*5 grains 
oxide of iron. 

In order to determine the state of tlie oxide of copper in this ore,. 
Dr. Thomson put 100 grains in fine }K)wder into the bottom of a tall 
narrow vessel, wliich he then filled with water, and by means of a 
funnel poured a quantity of muriatic acid on the ore at the bottom. 
Since tiie ore was even in this mode immediately attacked, and 
formed a solution which from the commencement appeared green, 
he considers tliis evidence decisive, that the copper is in the state of 
blaok oxide, in which 100 of the metal are combined with 25 oxygen;, 
so that 48 '5 of copper precipitated by zinc indicated 60*75 of black 
oxide in the ore, and the analysis thus conducted gives an amount 
of ingredients corresponding within one per cent, with tlie quantity 
origi^ly taken for experiment 

Since the integrant parts of carbonic acid and of oxide of cojppcr, 
as the author has elsewhere shown, axe to each other in the ratio of 
2*75 to 10, and as this is just the ratio of 16*7 to 60*75, the quan- 
tities contained in the ore, there can be no doubt tliat the carbonic 
acid and copper lure combined in the ore, constituting a carbonate 
of copper without water, and in that respect differing from both 
malachite and tlie blue carbonate, the former of which would appear 
from Klaproth's analysis to contain two particles of water, and the 
latter one. So tlmt the present ore may be distinguished by the 
name of anhydrous carbonate of copper. 
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The Bakenan Lechtre : on some new Electro^ohmioal Fhenonmn . ' 
% William Thomaa Brande, Esq. F.R.S, Prof. Chem. H. L 
Read November 25, 1813. {FML TVana. 1814, jj. 51.] 

When any decompositions are effected by means of the voltaic 
battery, it is known tiiat one of the constituents is attracted towards 
the positive pole, and the other to the negative. Of the ultimate 
chemical elements a very small proportion is attracted by the former, 
by fo the greatest part being attrocrted by the negative jK)le ; and it 
is thence inferred that these are themselves possessed of inherent 
positive electricity. 

Although oil the differences observable between voltaic and com- 
mon electricity have already been sliown to depend solely upon 
difference of quantity and of intensity, Mr. Brande has thought it 
would be desirable to trace their relation, with regard to a series of 
phenUl^na that have not yet undergone a comparative examination* 
WUpi the flame of a candle is inteiposed between two bodies 
oppositely electrified, Mr, Cuthbertson observed that heat passes to 
the negative surface, and thence inferred the passage of the electric 
fluid in the same direction. It occurred to Mr. Brande, that ])OBsibly 
this effect might depend on the nature of the substance employed 
as the combustible body ; and by substituting the flame of phosphorus 
instead of the candle, he found the effects were reversed ; for then 
the positive surface became considerably warmer than the native, 
the flame itself being now visibly attracted towards the positive baU, 
instead of inclining like the flame of the candle toward the negative. 

The rapid formation of acid matter during the combustion of 
phosphorus, appeared sufficient to occasion the attraction of this 
flame to the positive side, in conformity to what occ\ir« in voltaic 
experiments ; and Mr. Brande conceives the carbon and hydrogen 
which abound in the flame of tlie candle to be the cause why that 
flame takes the opposite direction. 

When the flame of olefiant gas was substituted, the negative ball 
wus 10® warmer than the positive ; the flame of sulphuretted hydrogen 
gave only excess to the negative ball; that of phosphuretted 
hydrogen communicated 2® to the positive ball, Arseniuretted 
hydrogen heated tlie negative Imli most, though the fumes of udiite 
arsenic were visibly drawn toward tlie positive ball. With flames of 
hydrogen or of carbonic oxide tlie difference of temperature was too 
small to be fully depended on, but the flame of the latter was directed 
towards the positive ball. With respect to sulphur, no particular 
direction was observed to be riven to the flame, but the vapour 
passed toward the positive ball. When potassium in a state of 
combustion was placed between the electrified balb, both the flame 
and the fiimcs were drawn to the negative conductor. The attrac- 
tion of other fumes being tried, not in the state of combustion, 
ammonia afforded no distinct result. Muriatic gas was visibly 
attracted by the positive jwle ; and nitrous acid gas was also drawn 
in the same direction. Tlie fumes that arise from benzoin and from 
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atnlier^ when moderately hedted» were attracted as acids to the positive 
side ; but when these bodies were ignited so as to admit a dense 
smoky flame, the carbonaceous matter was drawn, like tliat of other 
resinous bodies and camphor, to the negative boll. 

The majority of these instances, says the author, serve well to 
illustrate the inherent electrical states of different species of matter, 
and give a further proof of the identity of common and voltaic 
electricity, and especially the attraction of the fumes of the phos- 
phoric and benzoic acids to one side, and of the fumes produced by 
the combustion of potassium and camphor to the other. 

But there are some phenomena that did not turn out as might 
have been expected. 7'ho combustion of carburetted hydrogen, for 
instance, gives rise tt) the production of %ater and of carbonic acid ; 
but its flame is attracted by the negative surface. It is conceived, 
however, that this direction may be given to the flame by its carbo- 
naceous contents rather than by the products of its combustiflj|t 
Mr. Brande is of oj)inion that these ex}>erimentB may sug^st a 
fair explanation of the j)henoTncna presented by those bodies that 
are termed unipolar by Mr. Erman, because when connected with 
one or other extremity of the voltaic battery, they transmit the in- 
fluence of only one species of electricity. The flame, for instance, 
of oil or of wax must be considered as consisting chiefly of these 
bodies in a state of vapour; and as their natural electricity is positive, 
they will have no tendency to destroy that of a positive pole with 
which they are connected, and the gold leaves of an electrometer 
will continue to diverge ; but wlien they arc applied to a negative 
pole, their inherent positive electricity will neutralize that of the 
battery to which they arc united, and the gold leaves will in con- 
sequence collapse. 

An Account of acme nev) Esperimenta on the fluoric Compounds; with 
some Ohaenmtiona on other Object a of Chemical Inquiry. By Sir 
H. Davy. LED. F.R.S. V.P.EJ, Head February 13, 1814. 
[PAiV. Tram. 1814, p. 62.] 

Since the date of those attempts of the author to decompose 
fluorine, of which an account has already been printed in our 
Transactions, and from which he inferred that pure liquid fluoric 
acid consisted of hydrogen united to a base which he had not then 
been able to procure in a sei)arBte form, but which is detached from 
the hydrogen by various metals, he has made many experiments that 
in his opinion tend to confirm this idea, though all his attempts to 
effect the actual decomposition have been unsuccessful. 

Fluate of lead, wliich, according to the author's view of its consti- 
tution, consists of lead united to the peculiar fluoric principle, is not 
decomposed by dry ammonia; but by liquid ammonia it yields o^de 
of lead, in consequence of the decomposition of water which gives 
oxygen to the lead, and hydrogen to the acid which now enters into 
the composition of fluate of ammonia. 

2 i 
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Bo silsQ silicftted fluate of ammonia, or fiuoborate of anmionia« when 
acted upon by chlorine, yield no silicai or boracic acid, ualese in con- 
aequenoo of the preaence of moisture; but they form muriate of 
ammonia, and either silicated fluoric or fiuoboric gas- 

When charcoal was ignited in either of these gases no decompo- 
sition was effected, but only a disengagement of a little inflammable 
gas from the clmrcoal. Neither was liquid fluoric acid decom|>osed 
by charcoal heated to whiteness in a tube of platina. 

Acoording to the author’s experiments on the decomposition of 
fluor spar by sulphuric acid, the sulphate of lime wluch remains 
after complete decomposition weighs more than the spar decomposed 
in the proportion of 175 to 100. But in order to obtain, this result, 
it is necessary to coUect the very purest M'hite Derbyshire fluor, and 
to distil repeatedly to dryness, after the addition of fresh acid at each 
repetition. By computing upon the eighth result, and supposing the 
nunibw representing calcium to be 40, that for fluorine is estimated 
to be 84*2. 

By forming fluLte of potash from a known quantity of subcarbonate, 
the number obtained for fluorine appeared to be about 32*6. 

From these expt^rimenta, and others made on the quantity of fltiate 
of potash obtai:ied from hydrate of potash, the author infers that the 
number representing fluorine /nay be estimated at about 38. 

Two cubical inches of ammoniacal gas, weighing 86 grains, were 
found to combine with one of silicated fluoric gas, which were found 
to weigh 110*7, the number for which is thence inferred to be 98*4 ; 
and it is presumed to consist of two parts fluorine, and one of silickms 
basis. 

The author has made many experiments with the hope of deter- 
mining the quantity of oxygen in silica, but has not succeeded to his 
satisfaction. However, since one part of silica requires more than 
three times its weight of potassium to decompose it, tliis seems- to 
show that silica cannot con^n much less than half its weight of 
Ofxygen. But he has not been able to obtain its basis in a separate 
state so 08 to ascertain its exact nature. 

Sir Hiimphry Davy has at various times mode many experiments 
to endeavour to detect oxygen in clilorine, in conformity to the 
opinion still maintained by many persons, that this is one of its 
elements, but without success. Sulphuret of lead when acted upon 
by chlorine, gave the muriates of sulpW and of kad, and not sulphate 
of lead, as might possibly be expected. Neither is muriate of lead 
decomposed by sulphureous acid gas, which might be expected to 
take oxygen if any were present. 

It appears, on the whole, to the author impossible to give stronger 
evidence of chlorine being undecompounded. In his estimation it 
ranks with gold, silver, hydrogen, or oxygen. He admits that per- 
aons may doubt whether these ore elements, but thinks it not pMIo- 
iophical to doubt whether it has yet been decompounded. 

In reply to some arguments lately advamced by Professor BarssoMtis 
in favour of the presence of oxygen in chlorine, deduced from the 
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laws of mikltiple proportions. Sir Humphry Davy observea, that the 
fact is, that the oxy^n which Professor Berzelius supposes to be in 
the chlorine is combined with the metals ; and that with respect to 
any regularities among multiple proportions, there is no general law 
observable. Azote, for instance, combines with three volumes of 
hydrogen. When combined with oxygen it may be united to 1, 
2, or of the same body, and in combination with chlorine it unites 
with four volumes. 

The author combats the notion of oxygen lieing considered as the 
principle of acidity, and contends that hydrogen enters into the com- 
position of nearly as many acids as oxygen ; that chlorine and fluorine 
are merely bodies of the same class, which like oxygen combine with 
great energy, but do not owe these propiu-ties to the presence of any 
oxygen contained in them. 

S&me Experiments and Observations on a new Substance wMekhccomes 

a violeUcoloured Gas by Heat, By Sir Humphry Davy, Kni. LL,D, 

F,R,S, Read January 20, 1814. [PhiL Trans, 1814, p. 74.] 

The discovery now announced to the Society was made about two 
years since by M- Courtois, a monufiicturer of saltpetre at Paris, It 
is procured from the ashes of sea- weeds : after the extraction of the 
carbonate of soda, the addition of strong sulphuric acid extricates 
this substance in the form of a violet vapour, which condenses in 
crystals, that have the colour and lustre of plumbago. The colour of 
its vapour has occasioned the hVench chemists to give it the name of 
iode, from violaceous. 

Specimens of this substance were given to MM. Desormes and 
Clement, who have given a memoir upon it to the Imperial Institute, 
describing its principal properties. Its specific gravity is said to be 
about 4. It volatilizes at a temjierature rather below that of boiling 
water. It combines with phosphorus, with sulphur, with metals, 
metallic oxides, and with alkaliea, forming with ammonia a detonating 
compound. It dissolves in alcohol, or ether ; and with hydrogen it 
forms a compound very similar to muriatic acid gas, but which M. 
Oay-Lussac, in a memoir read to the Institute, shows to be a pecu- 
Haf acid, distinct from the muriatic: and he compares the body itself 
to oxymuriatic acid or chlorine; for, like that body, it may either be 
supposed simple, or thought to contain oxygen. 

Sir Humphry Davy's first trial was, whetlxer muriate of silver 
cotild be formed from it; and he found that the precipitate occasioned 
by it from nitrate of silver differed from the muriate in being yellow 
when first formed, and red when fused by a moderate heat. Tins 
compound was decomposed by f^'sed hydrate of potash, or solution 
of potash, and gave an oxide of silver, the oxygen of which is ascribed 
by the author to the presence of water. This com{>ound of iode and 
liver was also formed by direct action of the purple vapour on silver 
leaf, and was found to be red and fusible as in the former experiment. 

I’ritaasium heated in the vapour, bums slowly with a pale blue 
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light, foming a white Visible subatance aolubk in water, and acrid 
to the taate, from winch iode is again separated by sulphuric acid. 

lode was found to combine with chlorine into a yellow volatile 
solid, from which iode was again separated by solution of potash, not 
in excess. 

When iode is heateil with oxygen gas, or with oxymuriafce of pot- 
ash, it undergoes no change. When heated in the presence of iron, 
zmc. tin, lead, or mercury, oiit of the contact of air, it forms com- 
pounds that are fusible and volatile, and havt? a yellow, orange, or red 
colour, excepting the compound formed witli zinc, which is white. 

The compound of iode and iron, when exposed to an alkaline so- 
lution, yields oxide of iron, but it combines with dry ammoniaeal gas 
without decomjmsition ; whence the autlior infers that the formation 
of oxide depends on the presence of water. 

When iode is heated in hydrogen, the gas expands considerably, 
and the compound is found to be highly acid, rapidly absorbed by 
water, forming a liquid acid without colour, but becoming tawny by 
dissolving an excess of iode. 

lode combines with phosphorus, producing heat without light ; a 
solid compound is formed that is fusible and volatile ; and a strongly 
acid gas is extricated, that is readily absorbed by water. When po- 
tassium or mercury ore heated in this gas, they extricate hydrogen 
equal to half the volume of the gas, and are found combined with 
iode ; so that this gas appears to arise from the presence of hydrogen 
probably contained in the phosphorus. 

When the fusible compound with phosphorus is acted upon by 
Water and heated, much gas arises that is acid and spontaneously in- 
flammable, and the remaining liquid is found to contain hydrophos- 
phorous acid. 

When iode is thrown into a moderately strong solution of potash, 
two compounds axe formed, as in the formation of oxymuriote^of 
potash. The first appears in crystals, which form immedUately* and 
fall to the bottom of the solution, and are analogous to hyperoxymu- 
riate of potash, and very similar to it in properties. But the solution 
contains a different salt, without excess of oxygen, being simple iodate 
of potash. The crystals are sparingly soluble in water, deflagrate 
when mixed with charcoal, and yield abundance of oxygen when 
heated. 

By passing the puxple vapour over red-hot potash, oxygen is also 
exp^ed ; and it appears that oxygen quits the triple compound at a 
red heat. 

The aflinities of this body for potassium and the metals are inferior 
to those of chlorine for the same bodies ; and accordingly it is ex- 
tricated fiom tliem when the compounds are exposed to oxymnriatic 
gas. 

When the compound of iode with potassium is acted upon by «ol^ 
phuric acid, a different class of phenomena appear in consequence of 
the decomposition of the acid, and of the water present. Sulphureous 
acid is disengaged, mixed with the acid gas formed by the union of 
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iode ^th hydrogen ; whilnt the oxidated base remains in solution in 
the state of sulphate of potash. 

When the same compound Is acted upon by nitric acid, nitrous 
gas and tiie purple vajxiur are extricated. 

When this comjjound is acted upon by liquid muriatic acid, it is 
completely dissolved. The excess of muriatic acid may be driven 
off by heat, and the acid formed by iodc and hydrogen found in the 
liquor. 

When oxy-iodate of potash is dissolved in muriatic acid, muriate 
of potash crystallizes, and the yellow compound of oxymuriatic gas 
and iode remains in solution. 

When liquid ammonia is poured u|>on iode, the black fulminating 
powder observed by MM. Desormes and Clement is produced ; and 
the salt remaining in solution is found by Sir Humphry Davy to con- 
sist of ammonia combined with iodic acid, such as was before formed 
by the union of iode and hydrogen ; and he hence infers that tlie ful- 
minating compound consists of iode and azote, since no azote escapes 
during its formation. 

From several experiments made upon the proportion in which this 
body unites with potassium, or with potash and with sodium, the 
autlior infers that the number representing it will be about 165, that 
for potassium being 75 ; and consequently that the acid gas formed 
by its union with hydrogen must be by far the heaviest known gas. 

With respect to the electro-chemical properties of iode, the author 
observes that it is not decomposed by voltaic electricity from points 
of charcoal exposed to it in the state of purple i-apour ; that it is 
a non-conductor of electricity ; that it appears at the positive pole 
when salts containing it are decomposed in the voltaic circuit, with 
the exception of its combination with clilorme, from which it is, on 
the contrary, foimd to j>ass to tlie negative surface. 

From all these foots, the author infers that iode is on undecom- 
pounded body, resembling metab in specific gravity, lustre, colour, 
and high elementary weight ; in chemical agency and electro-che- 
mied habitudes resembling cldorine, fluorine, and oxygen, having a 
stronger affinity them oxygen for most metals, but extricated from 
most of them by chlorine ; agreeing with chlorine and fluorine in 
filming a strong acid with hydrogen ; and with oxygen in fomung 
an acid with tin, and substances apparently alkaline, with potassium 
crtr sodium, which neutralize dry l^racic acid, and form with it a 
purple glass, from which iode may be separated by sulplnmc aend. 

In couclusion the author observes, that the Jidd formed by this 
body with hydrogen and with tin may be termed hydriodic and 
stanniodic acids. But for the salts which it forms with various bases, 
be proimses some termination which shidl be merely arbitrary, as 
Argentama, for the compound it forms with silver ; Calcama. for its 
compound with lime, 8cc, ; so that the fluate, iodate, and muriate of 
lime isufe to be distinguished by the appdlatious of calcalu, calcama, 
oakaua. * 
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An Aamnt ^ u Famify having Hnnd$ md FM with $vpfTm^tetfify 
Fingers and Toes, By Anthony Carlisle, Esq/F,R,8, In a Lettw 
addressed io the Right Hon, Sir Joseph Barf. K,B, F,R,8* 

Read December 28, 1813. {PML Trans, 1814, je). 94.] 

These instances of supernatural formation are traced, by the author’s 
inquiries, through four successive generations, &om Zerah Colburn, 
the American calculating boy, to his great grandmother* whose 
maiden name had been Kendt^ but of whose brothers, sisters, or 
parents, the present generation possess no record. 

This woman had £ve fingers and a thumb on each hand, and six 
toes on each foot. 

She had eleven children, ten of whom are said to have had the 
same peculiarity complete ; but one daughter, the grandmother of 
the present boy, had one of her hands naturally formed. 

Of the next generation there were four persons. Abiah, the boy's 
hither, and two others, had the peculiarity complete ; but one of his 
uncles was like the grandmother, with one hand natural. 

The present generation are eight in number, of whom four are na- 
turally formed as their mother is ; the rest, including 2^rali the Ofld- 
cuktor, have ti e peculiarity complete, with the exception of his 
eldest brother, who has one of Jus feet naturally formed. 

It appears to Mr. Carlisle, that these instances are su^oiently rans 
to be added to the numerous oases on record of peculiar structures 
continued by hereditary descent, in tiie hope that a greater accumm* 
lation of facts may enable future physiologists to trace, in some de« 
gxee, the laws which govern such productions; more especially if at- 
tention be paid to the relative infiuence of the male female sex 
in the propagation of peculiarities, 

und Ohservations on the infinmee of the NeiWes of the 
eighth Pair on the Secretions of the Stomach, By B. C. Bi^k, 
Esq, F,R,S, Communicated by the Society for the Promotion ef 
Animal Chemistry, Read February 10, 1814. [PML Trans, 1814, 
j». m] 

Former experiments having shown that when the functions of the 
brain are destroyed the secretory organs invariably ceased to p«^orm 
their ofiOice, and consequently tlmt the various secretions were prm> 
liably ^pendent on nezvous infiuence, it appeared desirable to ascer- 
tain this point by dividing the nervous branches by which some one 
gland is supplied, and observing the effect. But on account of the 
di^ulfy of the operation itself, and of the injury (kne to ax^jacent 
parts, it appears extremely difiicult to determine the real infiuence of 
the nerves m the natural state of all the functions, llmre are, how- 
ever, some experiments on the ineteniatural secretion excited by the 
action of arsme, andits interruption by diviaion of the nerves, which 
the author thinks may deserve to be recorded as teitding to elucidate 
so important a subject. 



Mr» Brodie h«d fbrm«r}y obi»m«d in dogs poiftoned by amenic. a 
very copious secretion of mucus and watery £uid from the coats of 
the stomach and iutestiuea, and so rapidly excited^ that he conceived 
this to be a favourable instance for observing the effect of dividing 
those nerves wliicli supply tlie stomach. 

He consequently divided the nerves of the eighth pair, with the 
accompanying sympathetic nerves in the neck of a dog, and imme- 
diately afterwards inserted ten grains of arsenic into a wound in the 
thigh. The symptoms which usuaOy appear from the poison of 
arsenic were soon produced ; but though the dog lingered undear this 
treatment three hours and a half, none of that watery mucus observ- 
able in other instances of deatii by arsenic was found in the stomadi 
and mtcstines, though both stomach and intestines were found much 
inflamed. 

In a second experiment, during nine hours that the dog lingered 
under the effects of the arsenic applied also to a wound, no such se- 
cretion had taken place. 

In the tiiird instance, the dog was made to swallow a solution of 
arsenic, with the same result, after he had lingered three hours. 
Since in the preceding trials, respiration Was disturbed in conse- 
quence of the injury done to the nerves supplying the thorax, a fourth 
experiment was made by dividing tlie lower branches of the eighth 
pair after their passage through tiie thorax, where they appear in the 
oesophagus, just above the cardiac orifice of the stomach. In tins 
mode of operating the respiration was not affected; but stiH tbe 
symptoms and visible effects of the arsenic were the same as beftire, 
without smy fluid evacuations from either tiie stomach or intestinee» 
Prom these experiments, the author thinks it hardly possible to 
avoid the conclusion, that the suppression of these secretions was 
owing to the division of the nerves ; and that the secretions from the 
stomach, in general, mtist be much under the coutroul of the nervous 
system. But it appears premature to deduce any conclusion respect- 
ing their influence over other secretions. 

On a fossil human Skeleton from Guadaloupe. By Charles KOnig, 
Eoq. FM.S, In a Letter addressed to the Right Hon, Sir Joseph 
%mkn,Bart K,B.PM.S, Read February 10, 1814. [PluLThm. 
m4,p. 107.] 

Tbe skeleton described in this letter was contained in a mass of 
stone nearly two tons in weight, brought home by Sir Alexander 
Cochrane, and presented by the Admirdty to the British Museum. 
The existence of such skeletons had been mentioned by General 
Bmoafi in a letter to Faujas Bt. Fond, published in the volume 
of the Annales du Museum ; and also ^ Lavaiese, in hia Voyage d is 
TVinidad, Ibe block luroughthome by Sir Alexander Cochrane agreed 
very correctly with tbe Ascription given by General Kmouf, mca- 
smAg 8 feet by having very much the aM>eamncc of a huge 
nodute separated from a surrounding mass, wiwoat any nmrks of a 



tool, exceptiit^ tt few holes that had evidently been made to assist in 
raisii^ it. The situation of the skeleton in the block was so super*' 
dcial, that it had probably been discovered by tlie projection of a part 
of the left fore-arm. Nevertheless, the operation of laying the whole 
open to view, with all the care that was requisite for its preservation, 
was attended with very considerable difficulty, on account of the ex- 
cessive hardness of the stone adjacent to the bones, and the compa^ 
rative softness of the bones themselves. 

Unfortunately the skull is wanting *, and the author, with much 
reason, regrets the loss of this characteristic part, wliich by its form 
xni^t have thrown some light on the period when it was deposited, 
or at least as to the nation to whom the individual belonged. The 
vertebne of the neck are also lost along with the head ; the thorax 
bears marks of violent cominession. The seven ribs of the left side 
are complete, but dislocated. Those of the right side are all broken ; 
and thwr extremities are found on the left side of the spine. Such 
ports of the arms and legs as remain, are found in their natural po- 
sition; but man> are entirely wanting, and most are broken, or 
otherwise imperfect. 

The bones are thought to have acquired a degree of hardness since 
their first exposure, though still far inferior to that of the surrounding 
stone. A small portion of one of the bones examined by Sir Hum- 
phry Davy was found to contain a port of its animal matter, and the 
whole of its phosphate of lime. The rock in wliich they are imbedded 
consists of a calcareous sand, firmly agglutinated. Borne of t!ie grains 
appear to be portions of compact limestone ; others are ]>articles of 
noophytes ; some white, others yellowish ; and many which are red 
Sn various degrees appear to be fragments of MiUepora nUnincea. Some 
shells ore also found, but in no great number ; one of Ihem much re- 
sembles Helix acuta of Martin j and another is a l\irbo, the species 
of which is not yet determined. The only bony substance observed 
beside the skeleton itself, has a concentric laminated structure, wad 
appears to be port of a tusk, but from what animal cannot be ascer- 
tained. There are also here and there a few specks of a black sub- 
stance that has Uie properties of charcoal. 

By the workmen employed in exposing the skeleton, the stone is 
thought to be harder than statuary marble, by the degree of implo- 
sion made by their saw or chisel. Its formation appears to be idntnar 
to that of common sandstone, only that the grains of which it is com- 
posed are calcareous, and have in some ports become confiuent, pat- 
feculorly in the parts acyacent to the bones, and in these parts Dr. 
Thomson has found traces of phosphoric acid. From all the circum- 
stances, it is pretty evident tW riie injury which the bones have 
sustained has occurred subsequently to their deposition, and before 
the sand in which they Kc hod concreted into the present stony sub- 
stance. 

With respect to the period at which this may have happened, the 
author toinks it inifiossible to pronounce with decision. It nirtty be 
of very recent formation, but there is notiting which neemartly tm- 
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pliea it to )>e llic presence of mximal matter is by no inemis cem*' 
oluMTe; since bones from the plaster quarries at Paris still contain it. 
Unfortunately, our geological knowledge of Guadaloupe is yet too 
imperfect to assist in detenniuing tins question. The only positive 
iix^rmation being, that the bed in which these skeletons are found is 
nemrly an English mile in length, and that it is covered by the sea at 
Mgh water. 

A new Method of deducing a first Apprommation to the Orbit of a 
Oomet from three Geocentric Observations. By James Ivory, A.M. 
Communicated by Henry Brougham, Esq. F.R,S. Head February 
17. 1814. iPhil. Trans. 1814,/?. 121.] 

Although it be true that three geocentric observations are really 
sufficient for determining the j?arabolic orbit of a comet, as well as 
the elliptic orbit of a planet ; the latter problem is far the easier, be- 
cause we can select those positions of a planet from which its helio- 
centric places are found without any intricate calculation : but with 
regard to comets it is far otherwise. Since their appearance is un- 
expected, we are under the necessity of drawing our inferences from 
those positions in which they may happen to present themselves ; and 
it is generally extremely difficult to deduce, with accuracy, their 
heliocentric )x>sitionsfrom observations necessarily confined to a small 
part of their orbit. 

la order to obtain an approximate solution, Sir Isaac Newton con- 
sidered a small portion of the orbit as a straight line, the projection 
of which on the plane of the ecliptic will be also straight, and the 
parts of each will bear the same proportion to each other as the in- 
tervals of observation. But three observations alone leave the pro- 
idem indeterminate; and though when four observations are employed 
the problem is generally determinate and easily solved, it is also often 
indeterminate even when four are employed. 

In general it may be said that no solution is free from this imper- 
fection, in which the velocity in the orbit does not enter as a prin- 
cipal condition, as in the methods of Boscovich, l^place, and Le- 
gendre. But in that of I«a]}lace, the first and second differential co- 
efficients of longitude and latitude can he obtained but imperfectly, 
and only by interpolation ; and in that of l^gcndre his fbrmulie are 
complicated, and the number of equations that require to be solved 
render it ill adapted for general use. 

The object of the present paper is to ^ve a new solution of the 
problem, which, in the author's estimation, is at least as accurate as 
any former me^od ; and in practice, he thinks, as commodious as 
the nature of such a calculation can well admit. 

After detailing tibe particulars of this method, which from its na- 
ture cannot admit of abridgement, the author gives various instances 
of its successful application in discovering the orbits of the cometB of 
1799, 1781, and two comets of 1805, from observations sdecfccd by 
Leg^die for the same purpose ; and he shows, by comparison of hi» 



results inth those elementis vhich M. Meohain obtained by Laplaee's 
methods vrith thcxse obtained by Legendre hknselfi and with those 
ultimately deduced as corrected elements from the latest observations, 
how near an approximation is obtained by the method here given ; 
so that the apparent errors seem ratlier to be those of dbservation* 
whioh, in fact, are not susceptible of great accuracy even with tbe 
best instruments, and with the greatest care, on account of 'the hajce 
or coma with which these bodies are generally surrounded. 

0« the AJ^ections Light trammitted through crystallized Bodies. By 
David Brewster, lL.D. F.R.S. Edin. and F.S.A. Edin. In a 
Letter to Sir Humphry Dav3% LL.D. F.R.S. Head December 23, 
1813. {Phil Trans. 1814, p. 187.] 

Hie present eiqpenments, to which the author ba.s been led by dis- 
covering the singular property of agate described in his former com- 
imnucation to liie Society, hove l}een attended with results which 
he considers so e'Ctaraordinary, that they appear to leatl to the very 
mysteiies of physical optics, and exhibit, ho says, a series of appear- 
anoea, which far surpass in splendour and variety all other pheno- 
mena of light. 

Hiis paper treats, first, of tjie polarizing power of the agate ; se- 
condly* on that structure of the agate on which its properties depend; 
thirdly, on ]>ecttliar colours exhibited by it ; fourtUy, on the depoku 
rucation of light ; and fifthly, on certain elliptic coknired rings pro- 
duced by obliquely depolarizinjg crystals, 

.With respect to the polarizing power of the agate, Dr. Brewster 
has before shown that a ray of light transmitted through a slice of 
laminated agaite, cut at right angles to its laminae, may be transmitted 
thiou|^ a prism of Iceland spar without being subdivided, being re- 
fracted ordinarily in one direction, and extraordinarily when the prin- 
cipal section of the spar is transverse to the laminte of the agate. 
The author observed at that time a nebulous light that accompanied 
the bright image of a luminous object seen through the agate, ocm- 
sisting of rays that were not simhrly afifected. He now adds, that 
this nebulous light is oppositely afeoted, being refiacted like the ex^- 
txwazdAxmy rays transmitted through Iceland spar, and accordingly 
disappearing when the bright image is most discernible, and nice 
vmtd. But though the polamotiozi of these rays be different, tilM 
refraction of both is the same. 

In order to convey, as accurately as may be, an idea of the struc- 
ture of the a^te having these properties, the author assists hts de- 
scrj^on by delineations of the appearances which the substanee itadf 
presents in consequence of the variations in fineness of the iamims, 
their curvatures, or opacity. Borne of the laminse are whiter others 
trani^Mureut ; somestraightiOthersvariosnly curved rand where finest 
and most transpamt, orbiting an q^pearance of mnall waves on a 
sutd^ of water ripP^ by a gentle breeze, on auaall 

variations of the inpunation orthe laminee. 



lu this communicfttion the author again notices certain coloured 
imagea. seen on each side of tlie ilarae of a candle* or other luminous 
object acen through the agate, oixe at 10^^ and a second at 21°, 
but which he is not yet able to explain, and supposes to be a new 
case of production of colours. 

Dr. Brewster next gives the result of experiments on the trans* 
mission of light previously polarized, through various substances, and 
notices those }K>sit}ons of crystallized bodies in wliich the j>olanzation 
continues unchanged, and those intermediate positions at which com- 
plete depolarization takes place ; and adds* that such ejects are also 
occasioned by plates of horn, gum-arabic, glue, tortoise-shell, and 
even plate glass. 

In addition to these properties, which mica, topaz, and rock crystal 
possess in common with other cryshdlized bodies, Dr. Brewster ob- 
serves, that they have the power of depolarizing in certain oblique 
positions, which he considers peculiar to them. And at the same time 
these bodies have certain oblique positions in which they do not de- 
polarize, and which he terms neutral. 

In the preceding experiments depolarization has been effected by 
the interposition of a second body, through which the rays arc trans- 
mitted after having been previously modified by some polarizing sub- 
stance ; but the author observes that these effects may both be pro- 
duced by tlm same crystals, if the direction of the light be such, that 
after refiection from the posterior surface it will coincide with fhB 
oblique depohuizing axis. 

It was in attending to tlie affections of light thus polarized and 
depolarized by a plate of topaz -deVth of an inch in thickness, that 
the author observed certain elliptical coloured rings, which be con- 
siders entirely new ; and as he thinks them important, he takes much 
pains to describe tlieir various dimensions and successions of colours, 
and represents them in coloured drawings. 

When a doubly-refracting sul^stance is employed to view these 
rings, the two images seen of them are differently coloured, the co- 
lours of one set being complementary to those of tlie other. 

Whea a plate of agate, or a plane reflector at a specific angle of 
indiiiation are employed, then only one or the other set is seen, ac- 
cording to the relative jmsition of the planes of incidence ; and it iS 
in the instance of using the plane reflector, that these rings appear 
with such peculiar brilliancy on account of the absence of ^ foreign 
Ught, which con, in this mode of making the experiment, be com- 
l&bely avoided, 

in addition to the above experiments, of which the author gives a 
detailed account, he remarks, that light reflected at a particular angle 
fy<m the surface of blue sted » polc^zed, and thence infers that the 
adde is a thin transparent ; that li^t is partially polarized by 
fufleerion aU metalHc surfaces. 

That light from white clouds or blue sky is partially polarized, but 
fhi^ no part of the talon's light has suffered any degm of pdari- 
satm. 
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On the Bolarixation of Light hy ohligtw iransmmion through alt 
whether ergetallxzcd or unergstamzed, -By David Brewster* Lt*P* 
F.iZ.iS. Bdin, und B-S.A, Edin. In a Letter addreshcd to Taylor 
Combe, Esq, Sec, E,S, Read January 27, 1814» IPkit. Trans, 
1814, /;. 219.] 

In examining what changes were produced upon light transmitted 
through mica in the direction of that line which Dr. Brewster calls 
its obUque depolarizing axis, he observed some appearances indicating 
a partial polarization : but u}K)n turning the mica round, so as to 
preserve the same obliquity of incidence, this effect was found not 
to depend on the position of the axis, but to be greater or less, in 
proportion to the obliquity of incidence alone, and to be produceil 
even by a plate of glass substituted for the mica, though not in so 
great a degree. By transmitting the same pencil of light successh*ely 
through fifteen plates of glass, at an angle of about 70^, tlie whole 
of that which is transmitted is polarized ; so that its transmission 
through agate, its refiection from polished surfaces at a specific angle, 
or the kind of refraction it undergoes in its transmission through Ice* 
land spar, depend upon the relative position of the planes of refrac- 
tion. If a second series of similar plates be presented to light thus 
polarized, it will also be totally transmitted if the plates be parallel 
to the former, but totally reflected if, with the same inclination, the 
planes of refraction be at right angles to each otlier. 

By experiments made on the number of plates requisite for causing 
complete polarization at different angles of incidence, the number 
^ied as tlie co-tangent of incidence. 

llie author next endeavoured to ascertain the difference that would 
be occasioned by using plates of greater refractive density ; and he 
found that a less angle of incidence was then sufficient for effecting 
complete polarization by the same number of plates : but the subjects 
of his experiments were not sufficiently different in refractive power 
for him to determine with precision their proportional effects. 

Dr. Brewster observes, that the polarization effected by siich a 
series of plates may be employed with advanbige in exaimining those 
cdoured rings produced by topaz, described in his former communi- 
cation. 

In consequence of the reflections that take place at each of the 
suriaces, the principal image seen tlirough a number of such plktes 
is always surround^ with a great number of faint images ; and when 
the inclination is very considerable, a nebulous ima^ appears that 
is oppositely polarized, and has the same relation to the bright image 
as the author had before observed in agate. 

When the coloured rings produced by topaz are viewed through a 
number of plates so inclined, the two halves of the rings iq)pear com- 
pletely different ; the colours of one set being oompkmenti^ to those 
of the other. 

■V^cn the angle of incidence is 64° 86' (the angle at which Malus 
observed rt^eted Ught to be completely i>oiarizedX then the number 



of plates requisite for complete polarization of the transmitted beani 
is ; and since, under these cireurnstanees, the whole of the light 
that is not reflected at the first surface is trauemitted through the 
whole series, the author obserres, that transmission is not in this 
case a maximum at a per]>endicular incidence, and that the law 
employed by Bouguer feils by reason of these newly-discovered 
properties of light, of which that distinguished plulosopher W€ks not 
aware. 

llie celebrated discovery of Malus, of the polarization of light by 
oblique reflection, and its connexion with tlie properties of doubly- 
refracting crystals, is perhaps the most important discovery that has 
been made in optics since that of the principle of the acliromatU; 
telescope ; but idie author observes, that it does not furnish us with 
any information of the manner in which these crystals eflFect polari- 
zation, and that the present discovery of polarization by oblique re- 
fraction supplies the connecting link between these two classes of 
facts, and holds out a prospect of a direct explanation of the leading 
phenomena of double refraction. 

Should tlie present paper meet with the approbation of the Society^ 
Dr. Brewster promises a furtlier communication of experiments on 
the {lolarization of light by refiection, in which he designs to show 
that the law observed by Malus is not general, and that the principle 
has been completely overlooked by him j as it depends on the pro- 
portion which the quantity of light reflected bears to that which is 
transmitted when incident at the polarizing angle. When light is 
incident upon water at the polarizing angle, he remarks that only 
is reflected ; that even from glass only xfK i» reflected ; but 
when realgar, diamond, or chromate of lead are employed, then at 
the polarizing angle these bodies reflect as much as one half of the 
light, and consequently have not power to ])olarize all that they re- 
flect. 

JFWrfAer Experiments on the Light of the Cassegrainian Telescope com- 
pared with that of the Gregorian, By Captain Henry Kater, Bri- 
gade-Major, In a Letter addressed to the Bight Hon, Bit Joseph 
Banks, Bart. K.B. P,R,S. Read November 18, 1818. IPhiL 
Trans, 1814, jp. 231.] 

The experiments detailed in the present letter were conducted 
exactly in the same manner as those detailed by Capt. Kater in his 
former communication, for the pu]q)ose of comparing a new Casse- 
gminion telescope, made by Mr. Crickmore of ipswdeh, with the 
Gregorian used in the fonner experiments. The diameter of the 
laim ^culum in this insfarumont is 4*9 inches, but was reduced by 
a nng of paateboard to 3*6, in order to render the illuminjition equd 
that of the Gregorian, in which the large speculum measured 
8*93 inches. 

: cureas exposed to the light being estimated at 7*152 and 

10*59a, and the magnifying powers at the wune time being 157 and 



respeetbdjr, the iBunimatteg powera of the two teleieopte «re 
inferredhto be a» €78 to 290. 

The meen of this and the two ^mer experiments, without ma]di% 
allowance for imperfect polish of the Cassegroinian in one of them, 
gives the comparative superiority in the illuminating power of the 
Cassegrainian more than 2 to 1 ; or if the experiment which the au- 
thor considers less perfect be rejected, it would appear to be 24 - to 1 
in favour of the Cassegramian construction. 

A»tronomic€tl Obmvntions relating to the sidereal part of the Heavens, 
and its Connejsioa mth ike nebulous part ; «rranoerf for the pursue 
tf a critical Examination^ By Wuliam Herschel, LL.D, FJt.S* 
^ad February 24, 1814. IFklL Trans. 1814,;;. 248.] 

In a former communication to the Society, the author endeavoured 
to show the probability of a progressive condensation of nebulous 
matter, so as to put on ultimately the appearance of stars ; his pre- 
sent object is to show, by reference to select cases from many thou- 
sand former observatious on record, that a similar operation of gra- 
dual condensation is also taking place among condensed clusters of 
visible stars, and consequently to render it probable that an intimate 
connexion subsists between these extremes, and that the same pro- 
cess of condensation coutinues ht^m one end of the aeries to the 
other ; so that the most perfect stars may possibly have originated 
from an accumulation of mere nebulous matter. 

His hrst observations, indeed, relate to a more direct communica- 
tion between present stars and contiguous nebulosity in different 
relative positions. In some instances a single star appears to be 
attracting to itself a branch of nebulosity, seen extendL^ from one 
of its sides ; in others, two adjacent stars appe^ to have equal power 
over a linear portion of nebula that extends from one to the other. 

The portions of nebula, however, that are adjacent to different 
sipgle Stars, vary conaiderablv in their appearance. Of those nebu- 
lous branches that extend only on one side, some have pamt^ sides, 
^me are fan-shaped, others are in a oousidcrable degree irregular. 
Some stars have extended nebulosity on q)poBite sides, in a Ime of 
which they occupy the centre. Hound others it appears diffused 
equally, os in a globular form, on all sides ; and in some instances, 
anoh a globular nebula apparently includes a cluster of several stars 
together. All these appearances afford a predum|ytion. that stars Olid 
nemilie are drawn together by mutual attraction, and that the oeces- 
atoa of such a quantity of matter os must be contained in an exten- 
oive nebula wiU ultimately cause what may be called the growth a£ 
stars. What in its £rst state appeared as a globular neb^ alone, 
would, W condensation, present the appearance of a noeleus hi its 
centre. The ^bular neb^ with nucleus would, by moreasmg eon- 
denaation, become a nebulous star ; its next state would be of a 
star, with sunounilmg nebulosity ; and the last tosnltwould 
be the perfect shn^e star. 
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Tba wtttuKr dbiema, liowever^ tbit ia Uie iiutaioe* wilddi proM 
tbeitttelves of such connexion between stairB knd nebulse* whteh wito 
tbe two extremes of the series, the nebulosity may not always be a 
remnant of the unsubeided nebulous matter from which they were 
originally formed, but detached portions of nebtilouB matter may, 
like Stars, have a considerable proper motion, and may be intercepted 
in their course by clusters of stars, or by the more powerful attrac* 
tion of a single star of great magnitude, by which they will in still 
less time be absorbed. In Dr. Herschers endeavours to arrange tlie 
vast accumulation of observations already recorded on this subject, 
there are many phenomena too ambiguous to admit of classiheation ; 
but tills, he observes, will necessarily occur at every period in the 
progressive improvement of telescopes ; since a greater power of pe- 
netrating into 8])ace, which would be suMcient to render all present 
objects distinct, would bring into view a still greater number of ap- 
pearances, requiring a still further extension of our powers to com- 
prehend. 

After arranging the various instances of gradation in which nebu- 
losity appears successively more and more condensed, whether with 
or witliout intervening stars, the author examines aggregations of 
stars alone, referring to many former observations of patches of stars, 
which, at the time of recording them, he was induced to call forming 
dnsttTM, in consequence of some appearances of a tendency to approach, 
which he inferred from the greater density of such clusters toward 
their centre. Ibis apparent propensity to cluster seemed chiedy 
visible in parts of the heavens extremely rich in stars ; and Dr, Her- 
schel refers to about 150 instances of such an appearance in the Milky 
Way, but generally of an irregular form, and very imperfectly col- 
lected. Of other clusters, in which more of regularity is obscrroble, 
a more particular description is given. 

The various degrees of compression of different clusters are also 
noticed, with references to numerous instances by classes in which 
they are now arranged. Some of these are visible with oriKnary 
telescopes ; others are selected as finfe objects for good telescopes ; 
and others again, on account of tlieir higher compression, cannot be 
resolved without the aid of very superior telescopes. 

The form, also, of those most compressed is observed to partake 
more or less of a spherical form. Thirty-nine instances are quoted in 
which the form is oval in various degrees. But objects of tixis dc- 
acriptkm con hardly be seen to advantage without a twenty-feet 
telescope. Others again, and very numerous, ore referred to, di^- 
vwred as globular nebulBe with common telescopes, but resolved into 
atoom by telescopes of high magnifying os wcU as space-penetrating 
power; and as these are accordingly but little known, Dr. Herschel 
•elects^ firom numerous observations that he has made during four • 
aad-tbirty years, various nebulse, classed accordmg to the telescopes 
witii wlwob he had observed them, as a guide to those who may wwh 
lb sW them, that they may be able to juc%e which objects maypos- 
albly be within tiie power of the telescopes they hajppen to possess. 
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Since the Imnioous appeeraxice of the Milky Way is caused by 
stars that ore inviaihle to the naked eye, this ]>art of the heavens pre- 
sents a vast held for observation on the existence of a clustering 
power. To the naked eye it is visibly divided into large patches ; 
and a telescope shows it to be still further subdivided into unequal 
groups^ which, though now not completely detached, it is presumed 
will hereafter become insulated ; so that the Milky Way ^l finally 
be broken up, and cease to be a stratum of clustered stars. 

The same mode of reasoning that leads the imagination to con- 
ceive the progressive changes of its future existence, involves also 
the supposition of its origin at some period certainly very remote, 
but which it may possibly be in the power of future astronomers to 
estimate) by means of accurate observations on the rate of those 
changes that may be discovered to have taken place in the course of 
ages yet to come. 

With respect, however, to the extent in space of that portion of 
infinity through which any objects are discernible, and the arrange- 
ment and relative distances of all celestial bodies yet observed, the 
author is of opinion, that some present judgement may be formed ; 
and he is now engird in a series of observations, with a view to 
investigate the ^iBible extent of the universe. 

* 

0« u new principle of constructing His Majesty* $ Ships of War. By 

Robert Seppings, Esq. one of the Surveyors of His Majesty* s Navy. 

Communicated by the Right Hon. Sir Joseph Banks, Bart, K.B. 

P.R.8. Read March 10, 1814. [Phil. Trans. 1814, p. 285.} 

Aft^ remarking upon the length of time that has elapsed since 
any consideralde improvement has taken place in the art of ship- 
buildii^) and the causes that appear to have prevented amendments 
being introduced, the author gives a general outline of the structure 
of ships, as hitherto built, which he represents as consisting generally 
of pieces of timber or plank, all placed nearly at right angles to each 
other. For, first, the ribs rise at right angles to the keel. The riba 
are crossed, on their inner as well as outer side, with planks at right 
angles to them, and parallel to the keel. And within the inner linings 
are also a seoondai^ series of ribs, called riders, at some distance from 
each other, parallel to the former set, and at right angles to the keek 
Across this fabric are placed beams, connecting the opposite sides of 
the vessel ; and these also are at right angles to all the parts before 
menrioned. From beam to beam, at right angles, are the carlings, 
which stmport joists parallel to the beams,, on which are laid &e 
planks of the deck, in a right line from head to stem, and accord- 
mgly preserving uniform Terence to the parallel and rectangular 
stmeture, which in every other instance of carpentry is known to 
every common mechanic to be the weakest form in which any num- 
ber of lines can be framed together, as ik uMoivdu no check to that 
bending of the materials to which ^ey am in the direction ^ 
their greatest lmg6k. To tius cause is to be ascribed the weU-kno^ 
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propensity of all lar^ vessels to bend frcjm head to stem when first 
launclied, by reason of tlie greoX weight of the two extremities, and 
the little support at tliese ports in comparison with the centre, which, 
from; its greater breadth, sustains an over<'large proportion of the 
whole pressure. 

This defect of the common stmcture is shown by reference to a 
common field gate, which, without the diagonal piece, or brace, would 
soon fail at every joint, but, when braced, partakes of the advantage 
of tlie triangular stracture, tlie principle of which, when correcUy 
applied, occasiojis the whole stress to be diverted from the transverse 
direction of the timbers employed, and thrown into that of their 
length, in which tlieir strength is greatest. 

Accordingly, in the new system of ship-building here described, 
the object of the author has been to introduce diagonal timbers and 
planks in os many ports of the fabric as could well be accomplished. 

In the first place, a diagonal timber is introduced between the up- 
right timbers in each interval between the ports ; secondly, instead 
of the lining, which it has hitherto been the custom to place within 
the frame, a diagonal timber-work is introduced, intersecting the 
timbers of the h*ame at angles of and about six or seven feet 
asunder, with their upper ends abutting against what are called the 
shelf-pieces of the gun-deck beams, and having their lower ends sup- 
ported by the timber strokes. Between these are also placed other 
timbers, equally inclined, but in an opposite direction, so as to pre- 
sent a rhombic net- work, which is do welled to the original frame, 
and is itself further strengthened by short pieces placed diagonally 
from comer to comer of each rhombic comportment. 

Beside the addition which is thus made to the strength of tlie sides 
of the vessel, these sides are also more fiirmly united together by an 
improved constmetion of the knees, by which the transverse beams 
are united to them. A degree of unity and firmness is also given to 
the decks by an oblique position of the planks, which, upon the same 
principle as before, brace the beams and joists, smd resist that yield- 
ing of the joints which would otherwise take place in their rectangu- 
lar construction. 

The object of the author lias been to give os much inflexibility as 
possible to every part of the hull ; for in this part he conceives that 
unbending stifeesa is better calculated than any yielding elasticity 
to resist those forces to which this portion of the vessel is liable ; for 
though a hope has been entertained, that the known weakness of the 
common construction might lessen the violence of sudden shocks, by 
allowing each part to yidd in some measure to the force impressed, 
this conception, he thinks, is not founded on any distinct knowledge 
of princi^es, and could not be entertained by those who consider 
that yielding does not imply elasticity, and who observe, that those 
parts which yield instead of recoiling with equal force, only become 
progresitively weaker, in consequence of the violence they sustain. 

In action to tibe fencing means of bracing by oblique position 
of tiiabeni and dedui* Mn Seppings has introduced another practice, 

2k 
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vrhxch iis ahsogetiber new, and ocntributes to tine eirength on a totally 
difFer^Sht principle. When a frame- work haa the form of a parallelo- 
gram, ite power to preserve that form depends solely on the strength 
of the jmnts ; but when the space surrounded by tiiia outline is filled 
with the same kind of materials, then every part will sustain a pro- 
portionate share of any force applied. Accordingly, in the new sy- 
stem, the openings between the ribs are filled in with slips of timber 
nearly to the height of the orlop, or lowest tier of beams ; and when 
these pieces have been fitted, and closely wedged together, they ore 
caulk^ and pitched over, so as to make the whole frame, from head 
to stem, to within a few feet of the greatest draught of i^uter, one 
compact water-tight moss of timber. Hence, even if any of the 
outer planking of the bottom were to he knocked off, the ship might 
not only for a time be kept afloat, but jjermanently be secured from 
sinking ; whereas, upon the old system, the starting of a plank has 
been often fatal to the ship and crew. 

In addition to tiiese principal improvements of Mr. Seppings, others 
of less importaiice arc also described, and some observations are added 
respecting the economy of the new construction, not only with regard 
to the quantity of timber necessary, but also the quality, and the fa- 
cility of repl \cing any parts that may afterwords be found decayed. 

« 

Remarks on the employment of Oblique Riders, and on other alterations 
in the construction of Ships. Being the substance of a Report pre- 
sented to the Board of A dmiraliy ; mth additional demonstrations and 
illustrations. By lliomaB Young, M.D, For. Sec. R.S, Read 
March 24, 1814. [PAit Tram. 1814, p. 303.] 

Dr. Young observes, tliat the question respecting the best diqw- 
sitk>n of the timbers of a ship is hy no means so easily discussed as 
may be supposed by those who have considered the subject but su- 
peiicially; and deprecates, on the one hand, the forming a hasty 
determinatbn from a few plausiMe experiments, as only tending to 
expose those who are influenced by it to very dangerous errors ; and, 
on the other, the total rejection of the conclusions formed from such 
experiments without a minute examination of the objections brought 
against them. He enters into a detailed enumeration of all the force 
that can act on the fabric of a ship, and into an exact calculation of 
the probable mamtude of each in such oiroumstanOes as are likely 
to occur ; and afterwards considers how far the resistotusea to be ap- 
posed to those forces are su&cient to withstand their action. The 
•trains which occasion the effect of arching are, he observes, of two 
kinds ; the <me derived fr'om the distribution of tiie weli^ of the 
•hip, with its contents being not duly proportioned to the pressure 
oi the water; the other, which has not hitherto be^ noticed, from 
the simple and unavoidable application of tite longitadiiial pressure 
df the water to the lower ports of the ship only, 
than one third as much as the former, in the ease (rf a seventy-four gun 
ship of the usual dimensions, being equivahtat to the eSbet <^ a we^t 
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of about 1000 tons, acting on a lever one foot in length, while the 
sl^n arising from the unequal distribution of the weight, and the 
duq^aeement, amounts, where it is greatest, to 2600, althaugh it is 
somewhat less tlian this exactly in the middle of the vessel. Ihe 
next force investigated by tho author is that of the waves, which he 
considers as induing the consequences of the effect of the wind ; 
and this he finds capable of becoming much greater than the former, 
amounting, in particular cases of the effect of a series of waves, to a 
strain of about 10,000 tons, and tlieir difference more tlian 6000 
when the waves are in a contrary direction. Hence it is inferred, 
that although these occasional strains exceed in magnitude Uie per- 
manent causes of arching, they do not by any means make it super- 
fluous to give the greatest strength to tlie fabric in the direction 
which is best calculated for tlie prevention of that effect. It ia 
also remarked, that when fastenings have once given way to an oc- 
casional force of this kind, the ship must naturally assume the form 
which is determined by the operation of more permanent causes ; 
and this circumstance may lead the inattentive observer to false con- 
clusions respecting the manner in which the injury has been sustain- 
ed. The tendency to breaking transversely arises from causes pre- 
cisely similar to those which have been meutioned as operating lon- 
gitu^naUy ; but their precise magnitude does not appear to be easily 
calculable. The force tending to produce a lateral curvature has com- 
monly been in some measure neglected, for want of a permanent 
strain in a similar direction# capable eff exliibiting its effects ; but 
Dr. Young estimates its magnitude, in certain cases of waves striking 
a sliip obSquely, to be nearly or fully equal to that of the vertied 
strain, as already computed. The manner in wliich a ship gives way 
when she strikes the ground is next described ; and die effects of 
partial moisture in promoting decay are mentioned as tbe last of the 
evils which it is the object of the build(sr to obviate, as far as it is in 
his power. 

Dr. Young prooeeds to consider the arrangements that are beat 
adapted to obviate the various strains which are likdy to occur in the 
fabric of a ship, and observes, tJiat the principal, if not the only, ad- 
vantage of oblique timbers ia in the additional stiffness which they 
afford ; since the ultimate strength, or the resistance at the point of 
iMreaking, is little, if at all, affected by them in the cases which have 
been proposed for experimental examj^des, though, in some other 
cases, tlie strength as well as the stifi^iess may be surprisingly in- 
creased by the obliquity of the substances employed. In a shi]), 
the utility of oblique timbers must d^end in great measure on the 
changes which axe observable in cases of arching, whether they con- 
sist most in on alteration of the angular situation of the parts, or in 
the want of continuity from a failure of the fastenings. From actual 
observations made at Chatham, he concludes that half of the effect 
produced di^ends on one of these causes, and half on the other ; and 
infos, tiM so far as aohsrigs of the angular positidn of the timbers 
Is fonnd to take idaee, the addition oMbqne braces must be of the 

2k2 



500 


^eiitest utility ; an opinion in favour of which he adduces the autlio* 
rities (Jf Bouguer, Gobert» and Don George Juan. He then proceeds 
to calculate how far Mr. Seppings’s braces are strong enough to sus- 
tain alone the force to which it has l)een proved that their situation 
is likely to expose them ; and finds that they will support, without 
being crippled, such a change as may be expected when a seventy- 
four arches about two feet, hut not more ; and that they will afford 
a resistance fully sufficient to withstand a strain much greater than 
that which has been attributed to the pressure of the waves, and to 
the usual causes of arching. Dr. Young does not apprehend any 
evil from the omission of the internal planking between tlie parts, 
nor from tlie removal of the partial remedy which the immersion of 
the ends, produced by arching, affords to the unequal distribution of 
the weight and pressure. The filling-in between the timbers in the 
hold he considers as wholly unexceptionable ; and remarks, that 
wedges may easily be driven in such a manner, while the ship is on 
tlie stocks, as to have a tendency to render the keel convex rather 
than concave below, and to prevent the common effect of arching 
when the ship is launched, without any other superiority of strength 
or workmanship ; and tliat, without some such accidentol cause, no 
ship when larnched could be wholly free from a perceptible degree 
of arcluBg. He doubts the Sjjperiority of Mr. Seppings's iron fasten- 
ings of the beams when acting as ties ; aud observes, that the obli- 
quity of the planks of the decks diminishes in some degree the strength 
^ the tie with respect to arching ; but remarks, that it may per- 
form a very important service in rendering the ship more capable of 
resisting the lateral strains, which, although sometimes very violent, 
have been little considered by theoretical reasoners : and he suggests 
that it may be possible to fix the carlings between the beams in such 
a manner as to contribute more materially to the strength in this 
respect. In case of the siiip*s grounding on a hard bottom, Dr. Young 
is disposed to think Mr. Seppinga's construction somewhat weaker 
than the common one, on account of the omission of the ceiling ; 
although an experiment made on the Tremendous proved that a force 
more gradually applied could be suatiuned without injury. And he 
concludes firom the whole examination, that none of the objections 
which have been hitherto advanced appear to be sufficiently valid to 
warrant a discontinuance of the cautious and experimental introduc- 
tion of Mr. Seppin^'s arrangements, which has been commenced by 
order of the Board of AdmMty* 

Seme further Observations o« Atmospherical lR,efract%on, By Stephen 

Groombridge, Esq. FM.S. Read March 31, 1814. [Pm, IVcns. 

IBH.p, 337.] 

In the author's former communication to the Society on the sub- 
ject of atmospheric refraction, he considered the observations of stars 
that were more than 80^ from the zenith as not to be sufiiciently de- 
pended upon for the determination of refreyction in general ; and 
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accordingly, in lus computation of a formula for that purpose, rj Ursit 
Maoris, at 70° 10' zenith distance, was the lowest star included in 
his estimate. By applying that formula to stars below 80° zenith 
distance, Mr. Groombridge has since found some correction to be 
necessary ; for the refraction at the low altitudes is not really so 
great as might be presumed from that of stars less distant from the 
zenith. He has consequently been induced to make a course of ob- 
servations on other circumpolar stars, beyond the former limits, and 
as near to his north horizon as the situation of his observatorj' would 
permit. Since the fonnula of Dr. Bradley appears most conveniently 
applicable to the purposes of the practical astronomer, but not quite 
correct in the numbers assumed for refraction at 45°, and for the co- 
efficient of JT, the author has endeavoured U) find out such numbers 
as would correspond more accurately with observation, and has found 
that the same formula may be made to serve as low down as to 87° 
of zenith distance, by increasing the amount of the numbers before 
mentioned still a little more than he had formerly done. 

But for stars of less altitude than this, or within three degrees of 
the horizon, he found tliat the same formula could not be made to 
serve throughout, but that it became necessary to vary the amount 
of the coefficient y nearly in proportion to the excess above 87° ze- 
nith distance. 

The table of observations on which these estimates are founded is 
divided into two parts ; the former of wliich is the result of more 
than 240 observations made upon sixteen stars between 80° and 87° 
zenith distance ; and the latter is founded upon six other stars be- 
tween 87° and 88° 42' zenitli distance. 

The difference of the obliquities of the ecliptic, as deduced from 
the summer and winter solstices, or disagreement between the eleva- 
tion of the equator, thence deduced, and tlie zenith distance of the 
pole, as inferred from tlic zenith distance of circumpolar stars, is 
ascribed by the author to error in the quantities of refraction, which 
was assumed too small by Dr. Bradley. And he remarks, that, on 
the contrary, his observations of the solstices, when reduced accord- 
ing to his own improved formula for refraction, agree in giving re- 
sults that correspond with his observations of circumpolar stm. 

With res})ect to tlicrmometrical corrections, Mr. Gfroombridge ob- 
serves, that his results appear to be most correct when reduced by 
the state of the thermometer without-doors mstead of that which is 
within ; and that the difference is very considerable where the zenith 
distances are so great as those included in the present remarks. 
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Propositions containing some Properties o/Takgbwt« to Circles ; and 
TiUFBziuMs inscribed in dirchs, and non^nscribed. Together 
with Propositions on the Elliptic Representations of Circlkb, upon 
i^lane Surface, by Pbrbpectivb. My Richard Hey, LL.D, ; late 
Fellow of Sidney Susses and Magdalen Colleges, in the UniversiN of 
Cambridge. Communicated by the Rev. Edward Balrae, M.A. F.R,S* 
Read March 31, 1$14. iPhiL Trans. 1814, p. 348.] 

That the perspective representation of an entire circle is an ellipse, 
is simply a part of Oie doctrine of conic sections, and is not in need 
of demonstration, llie princijial inquiry of the author has been with 
regard to the positions of the axes of such ellipses. 

Selecting the case of any number of circles in the same plane, and 
having their centres in the same line, he examines what law is to be 
observed in the directions of the axes of the representing cUipsea, 

It is shown first, that, excepting one particular case, their axes do 
not converge tc one point, but are parallel to other lines that do con- 
verge to one point. He does not, however, pretend to determine 
accurately and separately each of these other lines, but endeavours 
to ascertain certain limits within which they must be arranged, and 
a certain regularity in the variation of their directiotw, which he con- 
siders sufficient for all the ])ra5tical purjioscs of the artist. 

Preparatory to this inquiry ore a series of propositions purely geo- 
metrical, relating to the properties of tangents to circles, and of tra- 
peziums inscribed in circles, some of which may not be altogether 
new, but are inserted as necessary to the demonstration of other pro- 
perties, which he believes have not before been noticed. These ore 
kept sepmute firom the perspective propositions, because they may be 
more interesting to mathematical readete than they might be if inter- 
woven with considerations of their application to pempecrive repre* 
sentotiem. The greatest part of this jmper of course could not admit 
of being publicly read, b^g utuntelligible without referenoe to the 
figures Which accompany it. 

On nm Properties qf Light esUbited in the optical Phenomena of 
Mother^of -Pearl, and other Bodies to which the sup^ficial structure 
of that Substance can be communicated. By David^rewster, LL.D. 
F.R.S.Edin. and F.S.A. Ed. In a Letter addressed to the Right 
Hon. Sir Joseph Banks, Bart. K.B. P,R.S. Read April 28, 1 814, 
[PAi7. TVans. 1814, p. 897.] 

The first section of this paper is devoted to the optical properties 
peculiar to mother-of-pearl ; the second to the communication of these 
properties to other bodies ; the third to the consideration of the cause 
of these phenomena * and the fourth to the description of the pecu- 
liar species of polarization produced by this substance. 

Dr. Brewster observes, motlier-of-pcarl is compost of laminre, 
much resembling in their arrangement those of the agate ; that when 
it is imperfectly polished, a coloured image of a candle is seen in it 
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by reflection in the neighbourhood of the common image, having ita 
blue extremity^ towards this Image, and being always situated, with 
respect to it, in the direction of an axis of extraordinary reflection, 
the angular distance varying with the inclination and situation of the 
rays, and being also different in magnitude in different sjiecimens, 
but always obsening certain laws. There is also a moss of coloured 
light, crimson at great angles of incidence, and green at smaller, be- 
yond the regular coloured image, its distance varying according to a 
diflerent law ; becoming brighter when the substance is polished, and 
varying also with Its tluckness. Similar appearances are observed in 
a surface obtained by fracture ; hut a higher polish produces a new 
coloured image on the opposite side of the common image, and 
nearly as bright as the former, which is rendered somewhat less bril- 
liant by the operation of polishing. Similar appearances, but some- 
what less distinct, are observed when a candle is viewed through a 
thin piet^e of mother-of-])earl ; and it is remarkable, that the image 
whioh is the luighter when seen by reflection, is the less bright when 
seen by transmission. When the opposite surfaces happen to have 
different axes of extraordinary reflection, they produce the appear- 
ance of four imtiges in tlie transmitted light. 

llr. Brewster having liad occasion to fix a piece of mother-of-pearl, 
by a hard cement, to a goniometer, was much surprised to find that 
the cement Imd acjcjuirt^d j)roj)ertics, witli respect to colour, nearly 
similar to those of the motlier-of-pcarl ; and he afterwards succeeded 
in producing the same effect with black and red wax, balsam of Tolu, 
gum arabic, gold leaf placed on wax, tin foil, fusible metal, and realgar; 
and, by meansof pressure, with lead; the appearances exhibited by these 
substances varying also, like tliat of the mother-of-pearl, from w^hich 
they were derived, according to the degree of polish. But the mass 
of crimson and green light never accompanies these appearances : 
and, on the other hand, it is produced by mother-of-pearl, even when 
its reflection is destroyed by tiic contact of a sulistance of equal re- 
fractive density ; so tliat it iqjpears to depend on the internal consti- 
tution of the motlier-of-})earL The colours seen by transmisMum ore 
more brilliant in gum arabic which has rect;ived the impression, than 
in the originid substance, on account of the difference of transparency ; 
and the refractive density of the substance employed for the impres- 
sion does not appear to have influenced the magnitude of the disper- 
sion, aa exhibited by the coloured images. Pearls also were found 
to communicate their properties to other substances in a similar 
manner, the principal image being surrounded with a nebulosity, 
which is observable in an impression on wax. 

Hence Dr. Brewster very naturally inferred that the peculiar phe- 
nomena of mother-of-pearl are owing to a particular configuration oC 
its aurface ; and he the satisfaction to find this inference fully 
confirmed by microscopical researches, llie surfaces arc olmoet al- 
ways visibly grooved, so os Booiewhat to resemble the skin of the 
fiugemt tile grooves are sometimes percepti^ to the naked eye, 
but soasotimes too fine to l>e discovered even wkh magnifying powers 
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of 900 or 400 times, and no polUhing ctm venmve or 
Sometimes 8000 of them xnay be counted in m inch, while in mu 
o^er part of the same specimen they become much coarser ; and a 
corresponding appearance may be detected in the eubstances which 
have received the impression. The sous of eirtraordinary rejection 
is always perpendicular to the direction of these grooves. Dr. Brew* 
ster thinks t^t the general rejection by which the common image 
is formed, is the effect of the repulsive force of the whole surface, 
acting at such a distance, that its irregularities do not interfere with 
the equality of the angles of incidence and reflection ; but that which 
has escaped this reflection is subjected to the influenoe of the grooves, 
the form of which, as he shows f^rom the phenomena, must be curvi- 
linear. ITie spectra do not resemble those which are produced by 
ordinary infection, and wliich are observed in circumstances mate- 
rially different. Dr. Brewster has in v«dn attempted to obtain co- 
loured impressions ffom the Labrador spar, and from several of the 
metallic oxides : he Ends that the crimson and green light of the 
mother-of-pearl are dependent on its thickness, like the colours which 
are seen in the common thin plates, but that they appear at much 
g^reater thioknesses. 

The last peculiarity which the author has fonnd in this interesting 
substance, is the manner of iti^^larizing light. In crystallized bodios, 
two portions of light are differently polarized with respect to the 
direction of the plane of incidence ; but here the transmitted and 
reffected light are polarized in the same direction. The polarization 
is tlie most complete when the angle of incidence is about 60% and 
Vhen the thickness is about one fortieth of an inch ; the transmitted 
light is in this case wholly polarized. If the plate is thicker, the 
transmitted light is wholly polarized at a smaller angle of incidence ; 
and this polarization remains unaltered when riie superficial refiecrion 
is destroyed by the contact of a substance of equal refractive density. 

Dr. Brewster concludes with observing, that the subject is fhr from 
being exhausted ; and that if the investigation could be carried on 
with the aid of analogous phenomena, we might confidently look for- 
wards to some great change in the fundamental principles of physical 
optics. 

An improved method of dividing Astronomical Circles and other Instru* 

ments. By Capt. Henry Kater. Communicated by Thomas Young, 
For. Sec. R.S, Read May 6, 1814. Whit. Trans, 1814, 

Although tlie author is moat Tendj to admit the accuracy of Mr. 
Tr<^hton’s method of dividing, wmch was de8crff>ed in our Trans- 
actions for tlie year 1809, and by which ^e mural cirde at Qreen- 
Mi'icli has been divided, it appeal to him that some improvement 
might be made in regmd to mmplidty and ffmility of execution, 

llie general principle of the method here desor&ed by Capt. Kater 
is, in fset, the same as that of the beam compass ; but his iqppairatits. 
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iaatettd of iiaving palate like the beam oompaes* hae two micrameter 
nucroscopee adjustable to di^ereat diatanceB^ as aliquot parte of an 
arc or line to be divided. For tiie purpose of marking on the surface 
of the instrument any assumed interval between the microscopes, 
certain thin pieces of small brass, carrying dote, are eraploye<i, with 
a clamp for dxing them to any part of ^e limb, and with proper 
screws for adjusting them to any precise position. 

In addition to these, which are adapted for finding aliquot parts of 
the circle under division, the apparatus is provided with a cutting 
point of the usual construction, and a third microscope fixed always 
m the same position, for the purpose of observing a certain line first 
laid down as a permanent point of reference, and for watching the 
performance of the cutting-point, while it marks the successive in- 
tervals, determined by means of the two adjustable microscopes. 

As a specimen of the method in which this apparatus is to be used, 
the author describes the series of divisions and subdivisions which he 
thinks most convenient in a circle of two feet diameter. 

He first divides into five parts of 72® each. 

At the same time that the fixed microscope is kept steadily over 
the original line of reference, two adjustable dots are placed, by esti- 
mation, at the distance of 72^ from each other, and in such a position 
with reference to the cutting-frame as not to interfere with its motion. 
The two lu^ustable microscopes haring next been placed so that their 
wires exactly correspond with tiiese dots, the circle is made to re- 
volve so that the second dot shall come under the first microscope 
when a third dot is to be placed under the second microscope ; and 
in the same manner a fourth and a fifth dot in succession, till the 
fifth interval can be compared with the distance between the micro- 
scopes, when the first dot should be found to correspond exactly with 
the second microscope : if it be otherwise, the tfifierenoe must be 
measured by the micrometer ; and the distance between the two mi- 
crometers, ori^nally assumed at 72®. must be corrected by one fifth 
part of the error so found, and must subsequently be ascertained to 
be correct, by a careful repetition of the same operation of the ad- 
justable dots. When the fifth interval has thus been made accurately 
to correspond -with that between the adjustable microscopes, the ori- 
ginal point of reference is then to be returned to its position under 
Sie fixed microscope, and the divisions are to be marked in succession 
as the series of dots are made to appear under the wires of the ad- 
justable microscopes, which are now known to be accurately 72° 
from each other. 

Ihe next step taken is to divide each of these intervals into three 
parts of 24 each, and again trisect into parts of 8°, These, by re- 
peated bisection, are reduced to half de^cs ; and these again, by 
trisection, are divided into spaces of 10' each. 

la the performance of the latter steps of this subdivision, author 
suggests the periods when it ntoy be found convenient to bisect some 
odd number of divisions, instead of taking a single one for bi- 
section, on account of the interference of the microscopes with each 
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other ; ahd he taken cere to mention auch other preoaixtione aa may 
not immediately occur to artiats in tiie employment of a new appa^ 
ratus, and to ddinoate accurately all those porta which might not be 
thoroughly underatood by a mere i^erbal deaciiption. 

Rcwits of some recent Eitperiments on the Proper^iw impressed «po« 
Li^ht by the Action of Glass raised to different Temperatures, and 
cooled under different Circumstances, By David Brewster, LL.D, 
F,R,S, Edin, and F,A.8.EdAn a Letter to the Right Hon, Sir Joseph 
Banks, Bart, K,B, F,R,S, Read May 19, 1814. [Phil, Trans* 
1614, p. 436.] 

The author, being engaged in making a variety o£ experiments aa 
resinous and otlier bodies ^at could be fused between plates of glaes« 
remarked a partial dej^h^ation while the subject of examination 
was hot, but which diminished on cooling, and consequently eouM 
not bo ascribed to incipient crystalloation. He therefore tried a plate 
of glass alone ; and having previously raised its temperature ahnost 
to a red heat, he found t^t a ray of pokurued light became com** 
pletcly depohurized by its passage through it : and he further thence 
infsn, that gLas brought to a oertain temperature hmns two images, 
and polarizes them lil^ all doubly reh^acting crystals, only that the 
two ima|^ are, in fact, ooinckient, instead of l^ing separated. 

Since in the fonnntion of the glass-tears, called Prince Rupert's 
drops, which are made by dropping melted glass into cold water, it 
is probable that in consequence of the sudden coneohdation at the 
amface, the intedior part is prevented contmetiug, and coose* 
quently retains, in some measure, that relative distance of its partk4es 
which obtained in the fluid state, the author ccmceived these drops 
to be a flt subject for an interesting experiment ; and hairing pro^ 
cured several such drops, made of white flint-glass, he cut po- 
lished one of them by two [danes at right angles to the axis, and a 
second by two pianos parallel to its axis and to each other. When 
pdaxized light was transmitted tlirouj^ a drop in either of these di- 
rections, it was found to be depolarizad; but there was xait any po- 
sition in which the transmitted ray would retain its pedarizarirm, as 
is found in oorre^nding experiments with crystallized substances. 

Consideration of various Points of Analysis, By John P, W. Hcrsdiel, 
Esq, F.R,8, Read May 19, 1814. [Phil, Trans, 1814, p. 440.] 

This paper is divided into lour sections, the flrst oi which treats 
of tlm calculus of generative fltnorions, and rdates solely to chanm- 
teristic notation, and to the method of separatum the symlnds of 
operarion from those of quantity. Hie aeoo^ relates to logarithmic 
transcendatkts, with a variety of rcmirkalde results dedt^ Inom 
them. The t^d relates to functional eqnatioiis. The fbutth to dif- 
ferentud equstkms of the first degree. But the whole of ^ paper 
was of a nature not adopted for public readihg. 
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Ohervaiims on the nn/iions of the Srak. By Sir Home* 

BarU FMB, Read May 26, 1814. [PhiL Trans. 1814, p. 469.] 

The observations comprised in tins paper, ore selected J&om those 
cases of injury to the brain vtrhich have occurred to the author in the 
course of his professional pursuits. The facts thus accidentally forced 
upon his notice, may be regarded as so masiy experiments made on 
cUierent portions of the living brain ; and the remarks upon them re^ 
late to those effects which tend to elucidate their several functions. 

The collection of observations here given, are classed under dif- 
ferent heads ; and with respect to the first set, which relate to the 
pressure of water on the brain, the subject is again subdivided ac- 
cording to the parts in which tlie water may be collected, whether 
in any of the ventricles, or between the membranes. In the next 
place, die consequences of concussion of the brain generally, are also 
considered. 

The effects of extravasation of blood, in various situations, are se- 
parately described. The consequences that ensue fri>m formation of 
matter, and immediate relief of the symptoms by its removal, are no- 
ticed. 

The symptoms that occur from depression, or from thickening of 
different parts of tlm skull, are next distinguished, as well as tnosc 
which arise from pressure of soft tumours in different situations. 

In addition to the preceding, which are oil instances of pressure 
variously modified, the autlior adds his observatidhs relating to wounds, 
infiammation, and suppuration of the cerebrum in different parts; and 
his remarks upon injuries done to the medulla spinalis, which form 
the concluding section of his classificadcm. 

Further Experiments and Observations on Iodine, By Sir Humphry 

Davy. lLd. FE.S, V.P.RJ. Read June 16, 1814. [PhiL Trans. 
1814, p. 487.] 

The present act of experiments are, in part, a continuation of the 
autlior’s experiments on compounds of iodine and fixed alkalies, which 
he treats of imder the head of triple compounds, because they con- 
tain iodine, oxygen, and potassium, or sodium. But he also treats of 
various compound salts, which this substance forms in conjunction 
wkli other adds, and of the efifects produced upcm iodine by the ac- 
tion of some compound gases. 

When the triple compound of iodine, oxygen, and potassium, is 
dissolved in nitric acid, the acid may be distilled without any deoom- 
pomthm of the salt ; but when it is dissolved in sulphuric t^id or 
phosphoric acid, the heat which these acids will bear is sufiloient to 
deeoitipoee the salt, which then yields oxygen and iodine, and leaves 
sulphate or phoe^te of potash. 

When a solution of this salt, in strong muriaric acid, is heated^ 
them is a smell of chlorioie, the fluid becomes yellow, and yieUs, by 
distillation, cldoriodic acid. 
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A «plution of the triple compound, in Bidphurous acid, when dis- 
tilled, yields iodine, and leaves sulphate of potash ; but tlie pheno- 
mena are variously modified, by a greater or less proportion of either 
ingredient. 

From such experiments as the author has made on the proportional 
weights of the constituents of this salt, he considers it perfectly ana- 
logous to hyperoxymuriate of potash ; and its constitution will be re- 
presented by one of potassium 75, six of oxygen 90, and one of io- 
dine 165. 

The author also made triple compounds with iodine and alka- 
line earths, which, like oxyiode of potash, contain a redundance of 
oxygen, separable by heat, and gave hopes that a compound of iodine 
and oxygen, similar to euchlorine, might be obtained from some of 
them ; but these salts arc not decomposable by acids ; for even the 
oxyiode of barytes is not decomposed by Bulj)buric acid, and hence 
no compound of iodine and oxygen has yet been obtained in a sepa- 
rate state. 

From hydriodic gas, or from the acid formed by union of this gas 
with water, iodine may be obtained by union with oxygen, by nitric 
acid, by hyperoxymuriate of potash, or even by absorption of oxygen 
from the atmosphere. 

This acid unites with the alkalies and common earths into com- 
pounds very analogous to the corresponding compounds with mu- 
riatic acid, but decomposable, in a certain degree, by heat when 
oxygen is present, %^ch occasions most of these compounds to be- 
come alkaline when long heated. 

Although chlorine and iodine unite in all proportions, there is one 
compound nearly colourless that appears to be definite, having strongly 
acid properties, and the author terms this chloriodic acid. When any 
of these compounds are mixed with alkaline solutions, the tendency 
a{:^earB to be, in the first instance, to form oxyiodes with the alkali 
or earth present ; but the phenomena necessarily very according to 
the proportion of the several ingredients present. 

In the next set of experiments, which the author made wirii gases, 
the results appear to be regulated by the presence of hydrogen, form- 
ing hydriodic acid with the iodine, as in the instances of olefiant gas 
and sulphuretted hydrogen. 

No change was Reduced in nitrous gas, nor in carbonic oxide, to 
which iodine was exposed in common day- light, nor even when it was 
sublimed in it ( but it appeared doubtful whether there might not be 
some tendency to eomUne when the violet vapour was formed by 
beat in full sunshine. 

In eonduaion, the author reports various unsocoessfriZ att^pts to 
obtain iodine from different species of sea- weeds, and from sea-vrater, 
on the shares of the Mediterranean; and he recommends silver as a 
test of its presence, since water containing only rvVvth part of its 
wdght of any salt of iodine tarnishes polished silver, even after boil- 
ing with muiiadc aoid^ although this property is destroyed in sul* 
phurets by similar treatment. 



509 


The ttea* weeds tried by the author amount to six species^ 

Fhcus cartilagineus, Fucua fiiamento»u$, 

membranaceus, IJlm pamnia, 

ruhens, lima. 

But he could discover no traces of it in any of these, nor in certain 
corallines and sponges which he also tried. 

Ohsenmtiom respecting the natural production of Saltpetre on the walh 
of subterraneous and other Buildings. By John Kidd, M.D. jPro- 
fessor of Chemistry at Oxford. Communicated by William Hyde 
Wollaston, M.D. Sec. R.S. Read June 16, 1814. {Phil Trans. 
1814, p. 508.] 

The intention of the present paper is to state the result of a series 
of observations on the connection of production of nitre with the state 
of the atmos]>here ; and the account begins with a description of the 
situation of tlie laboratory of the Ashmolean Museum, where these 
observationB were principally made ; the pavement being nine feet 
below the level of the street in which the museum stands, and seven- 
teen below the highest part of its ceiling, which is arched, and » as 
well os the aide walls, consists of a calcareous freestone* 

The saline efflorescence takes place principally on three sides that 
are surrounded by high ground, and but little on the fourth side, 
where the ground without is on a level with the pavement. 

It is observed, that even in the midst of those parts that abound 
most in nitre, there ore certain places which always produce much 
leas thou others ; and even insulated patches, which are always and 
entirely free from any appearance of efflorescence, showing that these 
gradations depend on some difference in the texture or composition 
of the stone. It is also remarked, that such differences are often not 
by gradual transitions, but occur abruptly at the passage of a line, 
on one side of which there appears an abundant crop, and on the 
other never the slightest efflorescence ; but this does not depend on 
the joints of the masonry, but takes place indifferently on the surface 
of t5ie stones composing the wall, and of the mortar by which they 
are cemented. 

With regard to the influence of different states of the atmosphere 
on the production of nitre. Dr. Kidd observes, that it is most abun- 
dant in clear frosty weather, and that in a moist state of the atmo- 
sphere the formation either does not take place, or goes on very 
slowly. Sometimes also, that which has already formed disappears, 
as if the moisture occasioned it to be re-absorbed into the substance 
of Idle wall : but the author was not able to detect it in a portion of 
the stone token ftom near the surface, and lixiviated for that pur- 
pose ; and he also observes, that it occasionally disappears in dry 
fiosty weather, when no absorption could be supposed to take place. 

Wishing to ascertain whether the presence of atmospherical air 
was necessary to tlie production, the author coated a productive part 
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of the wall wi^ a pkte of glosa, wall cemented rouxid on all udea ; 
and it appeared evident that whole quantity formed under these 
circumstances^ was nearly equal to that which usually formed on the 
same surface when exposed to the &ec action of the atmosphere. 

The author concludes this paper with an analysis of the stone of 
which the laboratory is built, showing that it contains 96 per cent, 
of carbonate of lime, the rest being sand, oxide of iron, odiuy clay* 
with a trace of animal matter, which is conceived to be from the 
ahells contained in the atone. 

He also gives the result of his experiments on the nitre collected 
in this situation, wliich shows that the quantity of Calcareous salt 
contained in it does not exceed part, instead of being a prin- 
cipal constituent, as authors have asseited. 


On the Nature of the Salts termed triple Prusstates, and on Acids 
formed by the union of certain Bodies with the Elements of the 
Prussic Add. By Robert Porrett,J««. Esq. Communicated iy Wil- 
liam Hyde Wollaston, M.D. Sec, K.S, Read June 30, 1814. [Phil. 
1814, jp. 527.] 

Although it be very well known that the properties of the td]de 
prussiates d<q>eiid on the presence of an oxide of iron, the didcrences 
between these and the sini^le prussiates in being neutral, and with 
dIffU;ulty decompounded^ are by no means explained ; and the object 
of the author is to reconcile these anomalies with the general pro- 
perties of other saline bodies. 

The facts observed by hm. have led him to consider the salts, hi- 
therto termed triple prussiates, as binary salts consisting of a single 
base, oomlntied with a very compound acid, in which iron enters as 
a constitueiit along with tlie elements of prussic acid. Hie leading 
axperiments on wtneh. this opinion is founded are two ; first, the de- 
composition of a triple prusslate of soda by the voltaic battery, which 
occasions the alkaU to go alone to the negative pole, and carries the 
inon not to the negative as a base, but to the positive pole, as one of 
the elensents of tlm acid part of die salt. In a second experiment he 
decomposes a triple prusslate of barytes by sulphuiic add, and ob- 
tains a fluid Ixavmg aU the characters of an acid, which forms di- 
rectly with alkalies, earths, and oxides, the salhe termed triple prus- 
siates, and by superior a^ity displaces carbonic and acetic acids 
their oombinatbns. 

By disrillation this acid may be decomposed into prussic acid and 
oxide of iron, which has therefore been thought to be present as a 
base, by diose who have overlooked the circumstance of the com- 
pound bmng add, and in fact a much stronger acid than the prussic 
add itadf. Accordingly, when it is not exposed to too great a heat, 
tins add m ttaiisfenred entire from one base to another, in many in- 
stances, of dcmble decompodtbn, and produces effects altogether dis- 
dmUar to thcMie of tnere pettsiie add. 

The tuMhor observes also, that there are other sabstdioes bedde 
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oxide of iron tliat «re capable of forming peculiar amde with the eie- 
mente of jmweio acid ; and the most remarkable of theoe is sulphur^ 
which ms^es an acid of a rod colourt having always the same pro- 
perties, though formed in various di^ent ways. The first method 
by which Mr, Ponrett formed this acid, was by boiling together sul- 
phuret of potash with prussian blue ; but he has also made it by the 
same suJphuret with prussktc of mercury. Also by heating together 
sulphuret of potash with animal charcoal, and by sulphate of potash 
with tlm same coal. Also by boiling a simple alkaline prussiate with 
sulphur, or by mixing prussiate of ammonia with hydroguretted sul- 
phuret of potash. Since one of the properties of this acid is to form 
an insoluble compound witla copper, the author takes advantage of 
this valuable property for obtaining the acid in a pure state. After 
decomposing n «rdt of copper for this purpose, a quantity of sulphuric 
acid is poured on tiie precipitate, and the whole submitted to gentle 
distillation, by which the acid is obtained nearly pure, or may be 
easily purified, llie author examines the salts formed by union of 
this acid with the several alkalies, earths, and metallic oxides, show- 
ing that it may be transferred from one to another without change 
its properties, and supporting his opinion tliat it should be regc^cd 
aa an acid of a peculiar and extremely compound nature. 

For the Acids here described, the author invents names by ecmi- 
bining the initials of three of their consrituents, carbon, hydrogen, 
and axote^ which give him the term Chyazic ; and hence he deno- 
minates the former Ferruretted Chyazic acid, and the latter j^ulphu- 
retted Chyazic acid. By careful analysis of the former, the author 
found 17*26 oxide of iron in 47*66 of the dry acid ; and in 18*4 of 
the latter he found 1 2 of sulphur. 

In the course of these experiments Mr. Porrett examines and de- 
scribes the precautions which are necessary in ascertaining the quan- 
tity of iron present in any solution by the quantity of prussian blt*e 
that can be formed : and he also shows the use that may be made of 
the sulphuretted chyazates as precipitant? of copper. He ot)serves, 
that the precipitate formed in this case contains no water, and con- 
sists of about 63 protoxide of copper, combined with 37 sulphuretted 
chyazic acid. 

V * 

Sihne Experimmts on the Comhmtion of the Diamond and other cur- 

honaceous Subetances. By Sir Humphry Davy, LL.D, FM.S. 

V.PMJ. Read June 23, 1814. [PkiL Trmt. 1814, p. 

Notwithstanding tibe many accurate experiments which have been 
made and recorded, showing that diamond and carbotmceous sub- 
stances combine widi the same quantity of oxygen, and farm the 
same quantity of carbonic acid, various conjectures have been formed 
respecting some difierence in their ehemioal composition, winch might 
account for the mnatkable differenoe in various senrible qualities. 
Messrs. Biot and Arago conjectured, from the groat refiactive power 
of tlm diamond, that hydrog^iaust be present. Guyton de Morveau 
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ima^ned that other oatbotiaceoua aubftances were oxides of diamond; 
and €ir Humphry Davy himself supposed^ on the contrary, that di^ 
mbnd, as a non-conductor of electricity, probably contained oxygen, 
and afterwards that it contained some new pnnoiple of the same class, 
with oxygen. 

Having, however, lately made some direct experiments on the com- 
bustion of the diamond in oxygen gas. by means of tire great lens 
belonging to the Academ at Florence, his results have not diifered 
from those made by Mr. Tennant, and Bubseq\iently by Messrs. Allen 
and Pepys, respecting the quantity or quality of the gas produced; 
and he acknowledges that Ihe general tenour of his experiments is 
opposed to the conjectures that nave been entertained by himself and 
others respecting the existence of oxygen, either in the diamond itself, 
or in carbonaceous substances. His experiments likewise, so far from 
supporting the hypotheses of Messrs. Biot and Arago as to the exist- 
ence of hydrogen as a constituent part of diamond, showed that a 
minute quantity of hydrogen was really contained in each of the 
other carbonaceous substances employed for comparison, not except- 
ing plumbago. The presence of hydrogen in these bodies is most 
distinctly shown on heating them in chlorine, by white fumes that 
are immedirteli^ perceived in consequence of the production of mu- 
riatic acid ; but when diamond is heated in the same gas, no such 
vapour appears. In the oSurse of these experiments the author no- 
tices a phenomenon which he had not before Been, namely, that dia- 
mond when once ignited in oxygen, continues to bum till it is con- 
sumed. 

Some Account of th^ fo9»il Remaine of an Animal more f>oarfy aUied 

to Fiehes than am of the other Classee of Animah. By Sir Everard 

Home. Bart* F.R,S, Head June 23, 1814. {Phil, Trans, 1814, 

p, 571.] 

Hie bones here spoken of, are from the cliff between Lyme and 
Charmouth in Dorsetshire. Tht cliff, says the author, is composed 
of limestone, upon which is a stratum of blue clay two or three feet 
thick, in which these bones were deposited. 

A drawing has been made of these bones to accompany the paper, 
which supersedes the necessity of a very particular description. Their 
magpaitudeis such, that the head alone measures four feet. The upper 
and nhder jaw are very distinct, set with small conical teeth, as m 
tile crocodile ; but the lower jaw is not articulated as in that animah 
but connected by an intermediate fiat bone, as in fishes. The sdkurotio 
coat iff the eye is also, as in fish, bony, but is subdivided, as in thq 
eyes of many birds, into a number of separate plates. The inter- 
vertebral cavities of the spine likewise prove, this skeletcm is 
that of a swimming animid ; since the form of each cavity is that of 
an i^late oval, much wider in its transverse diameter than in tiie di- 
rection of the spine. The mode of articulation of the lower jaw, which 
admits of ks filled tea great extent, seems to show tiieiutimal 



to have been voraciouB» as would appear also fronv the structure of 
the teeth ; but the points ih which it differs from any one animal, 
and resembles others belonging to classes extremely remote, occasion 
the author to view it, with the singular productions of New South 
Wales, as one of the connecting links in the creation, formed for the 
purpose of preventing any void in the chain of imperceptible gra- 
dations, from one extreme of animated beings to tlic other. 

On an easier Mode of procuring Potussium than that which w now 
adopted. By Smithson Tennant, Esy. F.R.S, Head June 23, 1814, 
[P/it7. Trans. 1814,;;. 578,] 

The process originally discovered and described by Messrs. Gny- 
Lussac and Thenard for obtaining potassium by means of iron, re- 
quires that the iron should at first be intensely heated, and after- 
wards that the alkali should be aj)pIuKl to it in the heated state. For 
this purj)o»e a gun-barrcl is required of such a length as to pass 
through a furnace purposely constructed, having at its extremity a 
second short portion of barrel neatly fitted to it by grinding, for the 
purpose of containing the alkali ; and from which it may be made to 
flow by means (»f a separate fire, to be applied by the attendant 
o})emtor at such a stage of the process, and at such a rate, as is 
judged to he most admntageous. 

Since in this method, though the alkali is, in fact, soon mixed with 
the iron, the process nevertheless requires the heat to be continued 
for nearly an hour, the author conceived that nearly the same effect 
might be produced merely by mixing the some ingredients previously, 
and distilling them in the following simple apparatus, 

A straight gun-barrel, coated well at its lower parti^igit^ Stour- 
bridge clay, is filled to about one half its length w ith a mixture of 
iron turnings and pota.sh. Into the upper luiif of this l)aiTel is in- 
serted a smaller and thinner tube of iron, contractetl at its lower ex- 
tremity to a small orifice, sufficient to admit the vapour of potassium 
to pass, and of such a length that its upper extremity may project a 
little beyond the end of the gun-barrcl ; and then both are covered 
at the same time by a cap, which fits the gun-barrel sufficiently to 
be tdosed with cement. In the top of this cap is a cork, with a tube 
of safety for passage of gas that escapes during the operation. ^ 
The advantage of the inner tube, in which the potassium k re- 
ceived, consists not merely in the facility with which the product is 
withdrawn, but in preventing an admixture of potash, with which it 
is otherwise liable to be contaminated. 

0» the infiuence of the f^erves umn the Action of the Arteries. By 
SirEvemi Home, Bart, F,R,S, Head June 30, 1814. [Phii. 
7Va«s.l8l4,p. 583.] 

The object of this paper is to show that the nerves which accom- 
pany the arteries regulate their actions, and occasion different pro- 

2 I. 
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porti^ of blood to be supplied to different parte of the body* The 
facte which first iied the author to entciiam this opinion, were the 
accidental consequence of an extremely painful application of pure 
kali to a wound, whicli occasioned a general pukation of tlie limb to 
which it was applied, although the pulsations of distant arteries were 
at the same time undisturbed. In order to be quite certain that this 
consequence was really dependent on the irritation of nerves, the 
author made two experiments on rabbits in the neighbourhood of the 
carotid artery. Having laid bare the par vagum and intercostal nerves, 
a probe was passed under the former so as to separate it, so that the 
irritation might be first given to this nerve alone ; but no sensible 
effect was thus jjroduced upon the artery. But when the same ap- 
plication of pure kali was made to the adjacent intercostal nerve, by 
which the artery is supplied, the dilatations and contractions of the 
artery were considerably increased, and the violence of the pulsations 
continued about three minutes before they began to subside. 

The same experiment being repeated on a second rabbit, was at- 
tended with the same result ; and it was afterwards repeated on a 
dog without any perceptible difference. 

5liese visible eflFects of tlie infiuence which the nerves possess over 
the arteries, enable the author to comprehend, more fully than he 
had done before, how different supplies of blood are sent to particular 
glands ; how various secretions come under the influence of the mind, 
and how the internal actions of the animal economy, connected with 
the circulation of the blood, arc regulated. 

If the healthy actions in the complete animal be thus dependent 
on nervous influence, then also the restoration of parts injured, the 
regeneration of parts lost ; and all, even the most complicated forms 
of di8ease,^^st be regulated by the natural or preternatural operation 
of the saJiFTnachinery. 

On the Means of producing a double Distillation by the same heat. By 
Smithson Tennant, Esq. F.R.S. Read June 30, 1814. [PhiL 
Trans. 1814. p, 587.] 

When steam is passed through a tube surrounded with water, it is 
well known that it becomes condensed on the sides of the tube so 
long as the water continues at a lower temperature than that of the 
steam ; but since the latent heat given out in tho condensation of 
steam soon raises the temperature of the water to 212^, all transfer 
of heat ceases at that temperature, and the steam then passes un- 
condettsed. But since the temperature at which water may be raised 
into vapour depends on the pressure of the atmosphere, the tempera- 
ture of the surrounding water may be kept permanently lower, by 
removing that pressure, so as permanently to act in condensing the 
vapbut of Ike first distillation ; and being itself nused into vapour by 
mere transfer of the same original quantity of heat, may be received 
as an additional product of same process, by a suitable arrange- 
ment of ihe «q>pmta$. 



Far this purpoie,4he vewael which Jiervea as condensing worm<itnb 
to the first distillation requjjps to be fitted with a bead and a receiver, 
all perfectly air-tight } and it may witli most convenience be so con- 
etrodted, thati by application of beat in the first instance to this ves- 
iiei, the water whbhin may be made to boil completely, so that the air 
within it will be thereby expeIJed» and, by a valve or cock, may be 
prevented from returning when the heat is withdrawn. 

An A^o&tm/ of some Eipperiments on Animal Heat. By John Davy, 

MD. F.R.S. Read February 17, 1814. [F4i7. Trms. 1814. 

p^390:i 

The experiments here detailed relate, in the first place, to tlie rela- 
tive capacities of venous and arterial blood for heat ; secondly, the 
comparative temperature of these fluids in different parts of the body 
during life is attempted to be ascertained ; and thirdly, the author 
states those concluiuonB which he thinks may be drawn from his ex- 
periments. 

In his first experiments he endeavours to discover the relative ca- 
pacities by the times of cooling equal volumes of venous and arterial 
blood, regard being also had to the specific gravities ol wh. When 
blood was taken from the jugular vein of a lamb, and aiflter the fibrin 
had been separated from it by stirring with a wooden spatula, its 
specific gravity was found to be 1050, tJiat of arterial blood from the 
some lamb, similarly treated, being 1047. The quantity of each 
taken for experiment was the same, contained in the same vessel, 
and heated to the same degree. An equal quantity of water in this 
vessel had cooled from 1 to 80*^ in ninety-one minutes ; arterial 
blood cooled, through the same interval, in eighty-nin% minutes ; and 
venous blood in eighty-eight minutes : and hence tl]^;|k^thor infers 
the capacity of venous blood to be to that of arterial as to 98‘7, 
that of water being 100. By other experiments made on various 
mixtures of these fluids with each oilier at different temperatures, he 
estimates the proportion to be 93 to 93*7. 

In subsequent trials on the rates of cooling observed in blood that 
Still contained its fibrin. Dr. Davy estimated the capacities of venous 
cmd arterial blood to be as 90 to 91 . 

The next experiments were upon the proportional heat lost in a 
given time by mixtures of either kind of blood with water, due allow- 
ance being made^ as before,, for the difference , of thdr specific gravi- 
ties (vk. 1050 md 1049). 

In tlus mode of tirial the pro|)ortions were nearly reversed, the ca- 
pacity of venous blood ajqiearmg to be 95 *4, whilst that of arteriBl 
was no more than 94*8. But the author observes, that these trials 
admit of less accuracy than the Receding ; and he would be in^ed 
to ooDiider the third set of experiments as most entitled to confidence. 

Dr. Davy’s ferst experiments on the actutd temperatures of venous 
and afterial blood m the living body, were made at the mat vessels 
of the neck in lambs, sheep, and oxen ; and in eaoch a dmerence was 
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foutkd from to 1^^ that of arterial blood being in all instances |ho 
greater of the ttwe compared* ^ 

Since tlieee results are at variance with the observations of Mr. 
Coleman and Mr. Cooper on tlie temperature of tlie two sides of the 
heart, Dr. Davy also tried the temperatures of these caviti^* and 
found a dUKerence of about 1°; the left ventricle being in “all in- 
stances warmer than the right. 

In the author’s c|:periment8 on the temperature of different parts 
of the body, the most remark^le was with respect to tliat of the 
brain, which was found to be 1^ lower than that of the rectum, al- 
though this part was also at least lower than the right side of the 
heart, and the anterior part of the brain was even 1° or 2® lower 
than the posterior. 

These results, Dr. Davy remarks, are in direct oj)position to those 
of Dr. Crawford in every respect; since he found the capacity of 
arterial blood greater than that of venous. IJiej found no difference 
of temperature between the two sides of the hidrt ; and, in fact, the 
beat of fill parts nearly the same. They are, on the contrary, per- 
fectly consistent with Dr. Black’s opinion, that animal heat is pro- 
duced in the ; and they are not inconsistent with the hypo- 
thesis, thaif|UHl h^at is dependent on the nervous system. 

In concliMffl^he author^adds some trials that he has made on the 
temperature of infants just l)orn, which he found to be 2® inferior 
to that of adults ; but on the succeeding day, when respiration was 
more perfectly performed, he founds on the contrary, an exom of 1®, 
agreeably to the fourteenth aphorisiii of Hippocrates. 
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